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LETTER OF TRANSMITTAL

THE HONORABLE PRESIDENT OF THE SENATE
THE HONORABLE SPEAKER OF THE HOUSE OF
REPRESENTATIVES

SIRS:

1 have the honor to present the eleventh in the series of interim reports
stemming from the U.S. Metric Study, prepared by the National Bureau of
Standards. _

This Study was authorized by Public Law 90-472 to redu..¢ the many un-
certainties concerning the metric issue and to provide a better basis upon
which the Congress may evaluate and resolve it. '

I shall make a final report to the Congress on this Study in August 1971.
In the meantime, the data and opinions contained in this interim report are
being evaluated by the Study team at the National Bureau of Standards. My
final report to you will reflect this evaluation.

Respectfully submitted,

Momew M Ao

Secretary of Commerce

Enclosure
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LETTER OF TRANSMITTAL

Honorable Maurice H. Stans
Secretary of Commerce

Dear Mr. Secretary:

1 have the honor to transmit to you another interim report of the U.S. Met-
ric Study, which is being conducted at the National Bureau of Standards at
your request and in accordance with the Metric Study Act of 1968.

The Study is exploring the subjects assigned to it with great care. We have
tried to reach every relevant sector of the society to elicit their views on the
metric issue and their estimates of the costs and benefits called for in the
Metric Study Act. Moreover. all of these sectors were given an opportunity
to testify in the extensive series of Metric Siudy Conferences that were held
last year.

On the basis of all that we have been able to learn from these conferences.
as well as the numerous siurveys and investigations. a final report will be
made to you before August 1971 for your evaluation and decision as to any
recommendations that you may wish to make to the Congress.

The attached interim report includes data and other opinions that are still
being evaluated by us to determine their relationship and significance to all
of the other information that has been elicited by the Study. All of these
evaluations will be reflected in the final report.

Sincerely.

l.ewis M. Branscomb, Director
National Bureau of Standards

Enclosure
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FOREWORD

This report concerns the relationship of measurement units to engineering
standards. Although it is addressed primarily to the issues posed by Section
3 of the Metric Study Act (Public Law 90-472).itis of necessity related also
to international standards, a subject covered by a previous report.

Reports covering other substudies of the U.S. Metric Study are listed on
the inside front cover. All of these. including this report. are under evalua-
tion. Hence, they are published without preJudxce to the comprehensive re-
port on the entire U.S. Metric Study, which will be sent to the Congress
by the Secretary of Commerce in August of 1971.

This report was prepared by a Metric Study task force. headed by Dr.
Robert D. Stiehler and including Mr. Gustave Shapiro. Mr. Robert J. Klein,
. Mr. Harry Stoub. Mr. Arthur G. Strang. and Mr. Theodore R. Young. all of
the National Burcau of Standards.

We are grateful to Mr. Frank Masterson and Mr. R. B.'Belford. President
and Technical Director. respectively. of the Industrial Fasteners Institute.
for permission to include their first progress report on “*A Study to Develop
an Optimum Metric Fastener System.” Their report. which appears as Ap-
pendix V of this volume. illustrates the manner in which innovations inen-
gineering standards can be achieved.

In this as in all aspects of the U.S. Metric Study. the program has bene-
fited from the independent judgment and thoughtful counsel of its advisory
panel and the many other organizations, groups. and committees that have
participated in the Study.

Daniel V. De Simone. Director
U.S. Metric Study
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1. EXECUTIVE SUMMARY

Public Law 90-472! approved on August 9, 1968 authorized the Secretary
of Commerce to make a study to determine the advantages and disad-
vantages of increased use of the metric system in the United States. The
Congress in passing this law recognized the close relationship between en-
gineering standards and measurement units and authorized a study to deter-
mine the feasibility of retaining and promoting international use of dimen-
sional and other engineering standards based on the customary measurement
units of the United States. Section 3 of this act is specifically directed to this
issue and states: '

In conducting the studies and developing the recommendations required in
’ this Act, the Secretary shall give full consideration to the ad-
vantages. disadvantages, and problems associated with possible
changes in either the system of measurement units or the related
dimensional and engineering standards currently used in the

United States. and specifically shall -

(1) investigate the extent to which substantial changes in the size.
shape. and design of important industrial products would be neces-
sary to realize the benefits which might result from general use of
metric units of measurement in the United States:

(2) investigate the extent to which uniform and accepted engineering
standards based on the metric system of measurement units are in
use in each of the fields under study and compare the extent to such
use and the utility and degree of sophistication of such metric stand-
ards with those in use in the United States: and

1 See app. | for the full text of this law.
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2 ENGINEERING STANDARDS

(3) recommend specific means of meeting the practical difficulties and
costs in those areas of the economy where any recomma=nded
change in the system of measurement units and related dimensional
and engineering standards would raise significant practical difficul-
ties or entail significani costs of conversion.

The last part of section 3. Pubiic Law 90-472, dealing with the difficulties
and costs of conversion is not within the scope of this report. Costs of con-
version are considered in the report on the Manufacturing Industry, SP345-
4. The cost of issuing engineering standards based on metric measurement
units would be largely absorbed during the regular revision of the present
standards. Metric dimensional specifications for standard parts and products
would be largely based on national and internationai standards used in other
countries. The cost of development of new standards incorporating latest
knowledge and technological capabilities would be mainly the cost of
technological improvement. On the other hand. revision of engineering stan-
dards in a crash program solely 1o incorporate metric measurement units
could cost many millions of dollars. However, a crash program has not been
considered since it is neither necessary nor feasible.

Since the passage of Public Law 90-472. the increasing worldwide use of
the metric system, which was the primary concern leading toits passage. has
now encompassed virtually all countries of the entire world, The one notable
exception to this worldwide trend is the United States. Concomitant with the
expansion in metrication has been an acceleration in the internationalization
of engineering standards on which the quality, uniformity and compatibility
of products are based. Engineering standards have served as a keystone in
our domestic industrial development. as they have in other industrialized na-
tions. These developments and the coupling of engineering standards with
product certification in Europe were presented in NBS SP345-1 on Interna-
tional Standards. The aspects of SP345-1 relating to engineering standards
have been included in this report. ' '

This survey was limited to nine representative groups of engineering
standards. comprising roughly one-third of some 400 recommendations
issued by the International Electrotechnical Commission (IEC) and 1200
recommendations issued by the International Organization for Stand-
ardization (1SO) through 1969. It consisted of a comparison of over 500
IEC and ISO Recommendations with corresponding national standards
of the U.S. and six cther countries. This number is less than | percent of the
estimated 60,000 standards issued by private and governthent organiza-
tions in the U.S. and voluntarily used as national standards. Nevertheless,
a study of these groups indicated trends in voluntary standardization and the
surge toward international standardization that has occurred in recent years.
Company standards have not been studied since they are proprietary in
nature and are affected only to the extent that they depend on national or
international standards. '

The role of measurement units depends upon the category of the standard:
that is. dimensional specification. quality specification. method of test. or
descriptive standard. A survey of ISO Recommendations issued through

9
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EXECUTIVE SUMMARY ' .8

1969 indicates that about 25 percent are dimensional specifications. about
15 percent are quality standards. about 45 percent are methods of test: and
about 15 percent are descriptive standards. Mcasurement units are impor-
tant in dimensional specifications since sizes are usually simple multiples or
submudtiples of the customary measurement unit employed in a particular
country. Measurement units in quality specifications and methods of test are
not critical since the units serve only as a language. Differences in actual
requirements among quality specifications result from differences in en-
gineering practices and nor from the measurement units. Measurement units
are not involved in descriptive standards. Nevertheless. the extent of incom-
patibility among corresponding national descriptive standards appear to be
as great as among other categories. Thus, it is the engincering practice
rather than the measurement units that determines compatibility or incom-
patibility of most standards. The importance of measurement units is their
role in developing the engineering practice.

National standards in most countries are issued by a single standardiza-
tion organization. In the U.S., voluntary standards used throughout the
country and effectively national standards are issued by about 400 organiza-
tions, exclusive of individual companies which have proprietary standards
for their products. In addition, about 6,000 local governments issue building
codes and regulations which may or may not be in agreement. Fragmenta-
tion and lack of central responsibility have led to duplication of effort and
confusion. Only a small portion of U.S. standards are coordinated by the
American National Standards Institute (ANSI) which represents the U.S.
in IEC and ISO. Participation of other organizations in ISO is through
ANSI. However, many products being standardized by 1SO are not in-
cluded in the present scope of ANSI or its member organizations. Private
voluntary groups in the U.S. issue about 20,000 standards, exclusive
of company and government standards, but very few standards for con-
sumer goods are among them.

U.S. standards are generally not compatible with IEC and ISO Recom-
mendations which many countries are adopting as their national standards.
The notable exceptions are standards in a few industries where there has
been active voluntary U.S. participation in the IEC or ISO technical com-
mittee. Interest in voluntary international standardization that existed early
in the century markedly decreased after World War 1. Interest was revived
after World War I1, but U.S. participationin ISO technical committees, sub-
committees, and working groups had only reached the 50 percent level by
1970. As a result of indifference and lack of participation, U.S. practices
have not been considered in many committees. If U.S. practices are to be
reflected in international reconmendations, active participation on the
drafting committees is essential.

The 1,600 IEC and 1SO Recommendations issued through 1969 is about
10 percent of the estimated 15 to 20 thousand required for international
commerce. Recommendations are being issued at an increasing rate. With
the increasing emphasis on international standardization, it is expected that
most of the recommendations required will be drafted during the next 10
years. The U.S. cannot afford to be absent from the negotiations in this criti-




4 ENGINEERING STANDARDS

cal decade of standards development if U.5. piactices and technology are to
be reflected in emerging international stardards.

Prior to 1967, the following measurer:ent units were principally used in
engineering standards of industrizl nations:

Customary metric units
Imperial units
U.S. customary units

These units are not mutually exclusive since most Imperial and U.S. cus-
tomary units are the same and some U.S. customary units are the same
as customary metric units: for example, electrical units. Customary metric
units are generally used in the U.S. for biological and chemical standards.
The current trend is to use the International System of Units (S1). Both 1EC
and 1SO now require SI units inall recommendations. Customary units may
also be included if desired. Future national standards which do nat include
S1 units are not likely to receive due consideration in the development of in-
ternational standards. This trend has been recognized by the American
Society for Testing Materials, American Society of Mechanical Engineers,
Society of Automotive Engineers, and others. These organizations now
require or recommend the inclusion of S1 units in 2ddition to customary
units in the standards which they issue.

Dimensional specifications in different metric countries are incompatible
as frequently as those in countries using the inch unit for measurement.
Thus, a change to metric units does nat by itself make standards com-
patible. The lack of compatibility among national standards of both metric
and nonmetric countries is responsible for the current movement toward in-
ternational standardization. A few dimensional specifications based on the -
inch and U.S. engineering practices are used internationally and have been
incorporated in IEC and 1SO Recommendations. Likewise, there are a few
specifications based on metric units used throughout the world including the
U.S. For most products, however, change in engineering practices and stand-
ards is required in both metric and nonmetric countries to achieve interna-
tional standardization. Thus, an opportunity is provided during such change
to make a critical review of practices incorporated in standards that have
continued because of tradition. A metrication program can provide the
psychological climate in the U.S. that is needed to effect a break from tradi-
tion and reflect in standards current knowledge and technologica} capabili-
ties. A metrication progr::::: could and should have as a by-product changes
in engineering practices and standards which will conserve raw materials,
improve the quality of products and reduce costs. Such benefits can be
achieved without a metrication program, but in many instances there is not
sufficient incentive to change traditional practices. A metrication program
can provide the incentivg: needed.

When different national standasds are developed for new devices,
products, or practices, the economic cost of subsequent international stand-
ardization may be prohibitive. For example, the same electrical measure-
ment units are used throughout the world. However, the possibility of inter-
national standardization of the magnitudes of voltage and frequency for elec-

11




EXECUTIVE SUMMARY 5

trical equipment or of the practices in television communication used in dif-
ferent countries is remote. /n the future, standardization of new practices
and technologies should start simultaneously at the national and interna-
tional levels when standardization bevond the company level is essential.

Finally. three questions were posed at the start of the survey. They may
be answered as follows:

Q.

A.

To what extent are U.S. standards incompatible with international
standards because of the differences in measurement units?

Only dimensional specifications comprising about 25 percent of en-
gineering standards are incompatible because of measurement units.
However. not all dimensional specifications are incompatible and
more than a change in measurement units is required to make incom-
patible dimensional specifications compatible.

Q. ls it feasible to retain and promote U.S. standards without a change

in our measure ment units?

A. It is still possible. but it is becoming more and more difficult. to

promote U.S. standards having only customary units. Promotion of
U.S. standards internationally is greatly facilitated when the stand-
ard permits easy use in metric countries. Recent actions by several
standardizing organizations to include measurement units of the In-
ternational System of Units result from a recognition of this trend.

Q. Is the nature of our measurement units a significant factor influenc-

ing U.S. effectiveness in international standards negotiation?

. Yes. Efforts devoted to defending the use of U.S. customary units

or to persuading the incorporation of dual units or sizes in interna-
tional standards frequently makes negotiations on important fea-
tures of U.S. practices ineffectual.




2. SUMMARY OF CONCLUSIONS
AND RECOMMENDATIONS

2.1 CONCLUSIONS

(1) Engineering standards and measurement units are separate but related
items. (secs. 6 and 1) '

(2) The compatibility or incompatibility of engineering standards in dif-
ferent countries depends primarily on the engineering practices rather than
the measurement units: a change in units without a change in engineering
practices will not resolve present incompatibilities among standards. (secs.
7.8.5.and 14)

(3) Measurement units are important in engineering standards when a se-
ries of product sizes. such as screw threads. are based on simple multiples or
submultiples of the customary meuasurement units employed in a particular
country. On the other hand. sizes based on the same units are frequently not
the saume in different countries. (sec. 11.1)

(4) Dimensional specifications for standzrd products. in which measure-
ments units are critical. comprise about one-fourth of engineering standards.
{secs. 6 and 10)

(5) In most engineering standards. measurement units serve only as a lan-
guage; descriptive standards generally do not include units. (secs. 6. 0. and |
13)

(6) Many engineering standards in the U.S, employ customary metric
units. particularly standards for biological and chemical materials. (secs. 13
and 17)

(7) In the U.S. and other countries and in international standardization.
the current trend is to include or use the International System of Units (SI)
in new and revised standards. (secs. 10 and 13)

6




SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

(8) The Internaticnal Electrotechnical Commission and the International
Organization for Standardization are the two worldwide voluntary organiza-
tions concerned with standardization of engincering practices. (sec. 8.3)

(9) The U.S. through the American National Standards Institute par-
ticipates in about 50 percent of the IEC and 1SO groups developing interna-
tional recommendations and standards. (sec. 8.4)

(10) The compatibility of U.S. standards with IEC and 1SO Recommen-
dations is related to the degree of U.S. participation in the group drafting the
recommendations: but approval of an 1EC or 1ISO Recommendation by
ANSI does not necessurily imply compatibility with corresponding U.S.
standards. (secs. 8.3. 8.4. and 17 to 24)

(11) U.S. standards that are or can be readily used in metric countries are
more likely to receive due consideration in developing the IEC or I1SO

Recommendations. (secs. 13. 19.and 20)

(12) Some dimensional specifications based on the inch unit that are in
use throughout the world are IEC or ISO Recommendations. (secs. 15.4.
23.2.24.2.and 24.10)

(13) It is becoming increasingly more difficult to have inch-based dimen-
sional specifications approved as IEC or ISO Recommendations. (secs. 10
and 11)

(14) The use of standard products whose dimensions are based on SI
units is increasing within the U.S.. particularly by companies manufacturing
in several countries. (secs. 21.1.24.7. and 24.15)

(15) Metrication without guidance can lead to a doubling in number of
sizes and an economy burdened indefinitely with both inch-based und mil-
limeter-based sizes. (secs. 24.7 and 24.15)

(16) Advantage should be taken in any increased usage of metric-based
standard parts and products to effect through international standardization
a reduction in the number of sizes and to incorporate latest knowledge and
technology in establishing the international standards. (secs. 11.3. 23.3.
24.10.and 24.15)

(17) A by-product of conversion to metric-based parts and products can
be conservation of materials and improved quality specifications. particu-
larly in those instances where traditional pructices have hindered change.
{secs. 23.3and 24.15)

(18) Currently. about 400 voluntary and government organizations issue
engineering standards used throughout the U.S. which has resulted in dupli-
cation of effort and confusion: this uncoordinated system is not conducive to
efficient functioning particularly at the international level. (sec. 8.2)

(19) There is an urgent need for review at both the domestic and interna-
tional levels of the administrative process involved in the issuance of stand-
ards to handle the increasing rate of standards development. (sec. 9.3)

(20) The critical decade in international standardization has begun: failure
to act promptly is likely to be detrimental to U.S. foreign trade of the future.
(sec. 9.3)

(21) Standardization of new practices and technologies that require stand-
ardization beyond the company level should begin simultaneously at the
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national and international levels if the prohibitive costs on international

= standardization after national practices are well established are to be
avoided. (sec. 15.4)

2.2 RECOMMENDATIONS

The findings of this survey have led to the following recommendations:

(1) That the highest priority be given to reviewing and revising engineer-
ing standards in any metrication program, be it evolutionary, planned or
mandatory.

(2) That international standardization be fostered ir order to achieve the
greatest economic benefit. .

(3) That advantage be taken in any metrication program to effect through
international standardization a reduction in number of product sizes, conser-
vation of materials, and animprovement of product quality. by incorporating
latest knowledge and technology. particularly in those instances where tradi-
tional practices have hindered change.

(4) That the use of SI units, either alone or with customary units. in all
U.S. standards be promoted in order to foster their acceptance interna-
tionally and that standards be drafted in such form to permit easy use in met-
ric countries.

(5) That standardization of new practices and technologies which require
standardization beyond the company level, begin at the international level in
order to avoid the prohibitive cost of international standardization after na-
tional prauctices are well established.

(6) That, except for the inclusion of S units, no change in domestic stan-
dards be made when the cost of implementing the change would be prohibi-
tive compared to the benefits, such as in the case of the standard for railway
gage of existing railroads.

(7) That special attention be given to the administrative process of
standardization in order to assure adequate U.S. participation in groups
drafting standards at the international level. and to the development and

issuance of national standards required by the consumer, industry. and
government.




3. PURPOSE OF STANDARDS SURVEY

The intimate relationship between measurement units and engineering
standards was recognized by the Congress in drafting Public Law 90-472 by
the following provisions in sections | and 3. respectively:

“That the Secretary of Commerce is hereby authorized . . . to study the
feasibility of retaining and promoting by international use of
dimensional and other engineering standards based on the
customary measurement units of the United States . . .

“In conducting the studies and developing the recommendations required in
this act. the Secretary shall give full consideration to the ad-
vantages, disadvantages. and problems associated with possible
changes in either the system of measurement units or the related
dimensional and engineering standards currently used in the
United States . . .."

As a consequence of these provisions, a Standards Survey was included as
one part of the overall Metric Study initiated under Public Law 90-472 to

provide answers to the following questions:

(1) To what extent are U.S. standards incompatible with international
standards because of the differences in measurement units?

(2) Is it feasible to retain and promote U.S. standards internationally
without a change in our measurement units?

(3) Ts the nature of our measurement units a significant factor influenc-
ing U.S. effectiveness in international standards negotiations?

In order to obtain meaningful answers to these questions, it was important to
determine the role of measurement units in engineering standards.




4. SCOPE OF STANDARDS SURVEY

The many thousands of engineering standards in existence in the United -
States and in other countries and the limited financial resources available to
conduct the Survey made a limitation in the scope necessary. Therefore. the
Survey was restricted to the international recommendations issued by the
International Organization for Standardization (1ISO) and the International
Electrotechnical Commission (IEC). the two voluntary standardization or-
ganizations that have woridwide membership. These recommendations are
indicative of current trends toward harmonization of national standards.

Even a comparison of the approximately 1.200 ISO Recommendations
and 400 IEC Recommendations with national standards of various countries
was loo great a task with the available resources. Accordingly. the Survey
was further restricted to the following nine groups of standards:

Steel

Nonferrous metals

Plastics

Rubber

Pipe and tubing

Antifriction bearings

Threaded fasteners

Electrical and electronic components and equipment
Building construction and materials

These nine groups are representative of standards for basic engineering
materials. components, and products. Conclusions and recommendations in
this report are based on a survey of engineering standards in these nine
groups.

10
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This report does not attempt to assess the cost of conversion or to study
means of meeting the practical difficulties uand costs involved in converting
manufacture to engineering standards based on metric measurement units
mentioned in item (3) of section 3 of Public Law 90-472. Other reports deal
with costs involved in conversion. particularly SP345-4 on the Manufactur-
ing Industry. Cost of issuing engineering standards based on metric meas-
urement units would be largely absorbed during the regular revision of the
present standards. Metric dimensional specifications for standard parts and
products would be largely based on national and international standaurds
used in other countries. The cost of development of new standards incor-
porating lutest knowledge und technological capabilities would be mainly the
cost of technological improvemsnt. A crash program solely to incorporate
metric measurement units in engineering standards would cost many mil-
lions of dollars. Such a program is’ not feasible and therefore is not con-
sidered as an alternative in the U.S. Metric Study.

422-784 OL-71-12




S. DEFINITIONS

5.1 ENGINEERING PRACTICE

A way in which things are made or done technically. such as in charac-

terizing. constructing. describing. designing. dimensioning. drawing. inspect-

ing. manufacturing. measuring. prescribing. sampling. servicing. testing. or
using a product. or a thing made to have prescribed attributes.

5.2 ENGINEERING STANDARD

An engineering practice established by authority or mutual agreement and
described in a document to assure dimensional compatibility, quality of
product. uniformity of evaluation procedures. or uniformity of engineering
language. Examples are documents prescribing screw thread dimensions.
chemical composition and mechanical properties of steel. dress sizes. safety
standards for motor vehicles. method of test for sulfur in oil. and codes for
highway signs.

5.3 MEASUREMENT STANDARD

A device or physical phenomenon which is used to define or determine
some characteristic of a thing in terms of a unit of measurement established
by authority. Examples are gage blocks. weights. thermometers. and mean
solar day.

12

.. .19




DEFINITIONS 13

5.4 INTERNATIONAL SYSTEM OF UNITS (SI)

The coherent system of units based upon and including the meter (length),
kilogram (mass). second (time). kelvin (temperature). ampere (electric cur-
rent). and candela (luminous intensity) as established by the General Con-
ference on Weights and Measures in 1960 under the Treaty of the Meter.
The radian (plane angle) and the steradian (solid angle) are supplementary
units of the system. All other units are derived from these eight units.

5.5 CUSTOMARY UNITS OF MEASUREMENT

The units most commonly used in trade within a country. In metric coun-
tries. they are the units in use prior to the adoption of the International
System of Units. In the United States. they are units related tothe yard and
pound but are frequently referred to as the “*inch-pound system.”

5.6 METRICATION

Any act tending to increase the use of the metric system (S1). whether it be
increased use of metric units or of engineering standards that are based on
such units.




6. FUNCTION OF ENGINEERING
STANDARDS

The function of an engineering standard varies from one to another. but it
is one or more of the following:

6.1 DIMENSIONAL SPECIFICATIONS

Standards of this type arc essential either for the product or system to
function or for interchangeability of parts. For example. the distance
between rails (gage) and between wheels in a railroad must conform to a
standard in order to have the railroad function. On the other hand. standards
aimed toward interchangeability of parts may be applicable to production of
an entire industry or of asingle company. For instance. automobile tires are
interchangeable on an industry-wide level; whereas. the wheels on which
they are mounted are generally interchangeable only on vehicles of the same
make produced by a single company since the number and spacing of the
bolt holes in the wheels have not been standardized for the industry. Sizes in
dimensional specifications are usually simple multiples or submultiples of
the measurement unit. As a consequence, the system of units is generally an
important fuctor in such standards.

6.2 QUALITY SPECIFICATIONS

The purpose of these standards is to assure (1) a quality level adequate for
the required service and (2) uniformity in quality from one item to another.
Quality level is a dominant factor in safety standards: for example. seat belt

14
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standards and specifications for steel forgings for pressure vessel shells.
Measurement units serve as a language in quality specifications. and hence
are not critical. Different systems of units in quality specifications create
problems analogous to those encountered in standards expressed in different
written languages. Incompatibilities in requirecments among quality specifi-
cations result from differences in cngincering practices and not from the
measurement units.

6.3 METHODS OF TEST

These standards provide a common basis for evaluating materials and
products. They establish standardized procedures for determining critical
dimensions or product quality. and arc essential for determining compliance
of a product with a specification. A typical method is mechanical testing of
steel products. Methods of test can generally be based on any measurement
units. and the restits of test can be transformed from onc system of units to
another. Thus. the units in methods of test. as in quality specifications. serve
as a language. Incompatibilities can result from the restrictive way in which
a method is written or from differences in engincering practices.

6.4 DESCRIPTIVE STANDARDS

These standards comprise those standardized engineering practices which
do not involve units of measurement. They include codes. symbols. sampling
and other statistical practices. terminology. format for engincering drawings.
and other descriptive engineering practices. Typical examples arc sample
size 10 estimate the average quality of a lot or process. color coding of elec-
tronic components. code for highway signs. identification colors for pipes
conveying gases and liquids. international code for the abbreviation of titles
of periodicals. and nuclear energy glossary. Although measurement units are
not involved. descriptive standards may be as incompatible as dimensional
specifications. For example. the practice of keeping to the left side of the
roadway in some countries and to the right side in others is not amenable to
a compromise or compatible solution. Other than live with both. the only
resolutionis for one group of countries to change their practice.

6.5 MULTIFUNCTIONAL STANDARDS

Some standards for products include dimensional requirements. quality
requirements. methods of test and descriptive provisions. More commonly.
separate standards are issued for methods of test and descriptive standards
since a single such standard is generally applicable to a broad class or group
of materials or products. These standards become part of material or product
specifications by reference. Similarly. a quality specification is frequently is-
sued for a material used in a wide range of products: for example. a quality
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16 ENGINEERING STANDARDS

specification for a certain grade of cement or steel. Such specifications are
then referenced in the specifications for products in which these materials
are required. Even a dimensional specification such as screw threads is
referenced in specifications for numerous fasteners and other products.
Thus. the function of any particular standard depends on its scope. Measure-
ment units are not vital in most standards. In dimensional specifications.
measurement units play a language role. In addition. they usually become
one of the factors incorporated into the practice of the engineering standard.
This dual role accounts for their importance in most dimensional

specifications.




7. COMPATIBILITY OF STANDARDS

Two standards are compatible when the same engineering practice is
prescribed. It is not necessary that the same measuring units and written
words be used. For example. certain pipe standards in many countries are

" compatible even though each country uses its customary units and written

language in the standard. On the other hand. standards for pipe thread in Eng-
land and the U.S. are not compatible even though they are both expressed
in the same measurement unit and written language. Thus, it is the engineer-
ing practice rather than the measurement units which determine compati-
bility or incompatibility of standards, and a change in units without a change
in engineering practice will not resolve present incompatibilities among
standards. The importance of measurement units is their role in developing
the engineering practice. In the past, most products made in a series of sizes
conformed to whole numbers. multiples of binary fractions or simple
decimals in the system of units used. For example. steel bar and rod are
usually made in the U.S. in increments of 1/16 inch in the smaller sizes. 1/8
inch in the intermediate sizes. and 1/4 inch in the larger sizes. In metric
countries. the increments are 1, 2, or 5 millimeters. As a consequence. the
two standards are not compatible. In order to resolve this problem and to
select sizes on a rational basis. the tendency today is to use the rational
system proposed by Charles Renard in 1879 for establishing sizes. This
system known as preferred numbers is based on a geometrical (rather than
arithmetical) progression for selecting sizes. For applications requiring an
arithmetical progression for sizes. for example in building construction. the
modular system is being used in standards. Whether preferred numbers or
modules are used for determining sizes. a choice must be made for the base
size. A base module of 100 millimeters is generaliy not compatible with one
of 4 inches (101.6 mm). Likewise, a preferred number series based on U.S.
customary units is not compatible with one based on Sl units unless the dif-
ference of 1.6 percent can be tolerated. In a few instances. worldwide agree-
ment exists on sizes. based on either U.S. customary or metric units. For
most products, agreement does not exist and the practices in many or all
countries must be changed to achieve compatibility of sizes.

| 17
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8. DEVELOPMENT PROCESS FOR
ENGINEERING STANDARDS

Engineering standards are developed and promulgated at three lev:=ls:
namely. by a single organization. by a national organization. and by an inter-
national organization. The degree of coordination increases as a standrd
progresses from the single to the national to the international organization.

8.1 STANDARDS ISSUED BY A SINGLE
ORGANIZATION

These standards which are issued by a local government or a single com-
pany. either a producer ¢ cnnsumer. are generally poorly coordinated. They
include local building codes. company purchase specifications. and produ-
cers specifications for the products he sells or uses in his manufacturing
process. The objective of these standards is to provide interchangeability of
parts and/or to obtain a quality level in products purchased or sold. Codes is-
sued by some 6.000 local governments prescribe minimum quality levels for
building construction and repair. Insofar as a standard issued by a single or-
ganization is incompatible with other standards for the same product. it
restricts trade. When there are numerous company standards instead of an
industry or national standard. similar parts for products of different compa-
nies (e.g.. wheels on automobiles of different makes) are not interchangea-
ble. Hence the demand for a replacement part is inversely related to the
number of different standards for the part. As a consequence. the market for
a part made to a particular company standard may be too small to attract
manufacture by anyone other than that company. Thus. company standards

18
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may foster proprietary interests and reduce the availability of replacement
parts to the consumer. In some instances replacements for proprietary parts
must be ordered from the manufacturer with all the attendant delays of such
purchases.

8.2 NATIONAL STANDARDS

Standards used throughout a country and issued by an organized group
within the country are national standards. In Russia and a few other coun-
tries, they are issued by the government and are mandatory. In the U.S. and
most other countries, only regulatory standards are mandatory. Most en-
gineering standards are voluntary. In most countries, a single group or or-
ganization issues most or all national standards. In the U.S., about 400 or-
ganized groups issue standards that are recognized nationally. They include

TABLE 1. Soﬁrces of American National Standards

Approved by American National Standards Institute

Member Organizations: Institute of Electricall and Electronic

American Association of Textile Chemists
and Colorists

American Concrete Institute

American Dental Association

American Gear Manufacturers Association

American Institute of Architects

American Petroleum Institute

American Society of Civil Engineers

American Society of Heating. Refrigerating.
and Air-Conditioning Engineers

American Society of Mechanical Engineers

American Society for Quality Control

American Society for Testing and Materials

American Water Works Association

American Welding Society

Anti-Friction Bearing Manufacturers Asso-
ciation

Architectural
Association

‘Association of American Railroads

Builders Hardware Manufacturers Asso-
ciation

Compressed Gas Association

Conveyor Equipment Manufacturers Asso-
ciation

Diamond Core Drill Manufacturers Asso-
ciation

Edison Electric Institute

Electronic Industries Association

Federation of Societies for Paint Tech-
nology

llluminating Engineering Society

Aluminum Manufacturers

Engineers

Institute of Traffic Engineers

Insulated Power Cable Engineers Associa-
tion

Mechanical Power Transmission Associa-
tion

National Electrical Manufacturers Asso-
ciation

National Fire Protection Association

National Fluid Power Association

Resistance Welder Manufacturers Asso-
ciation

Society of Automotive Engineers

Technical Association of the Pulp and
Paper Industry

Underwriters® Laboratories

Government Organizations: .

American Association of State Highway
Officials

Bureau of Mines, Department of Iaterior

Department of Defense

Department of Health, Education. and Wel-
fare

General Services Administration

Interstate Commerce Commission

National Bureau of Standards. Department
of Commerce

Foreign and International Organizations:

Institute of Petroleum (London)

International Electrotechnical Commission

International Organization for Standardiza-
tion
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the govemment, organizations of government officials such as the American
Association of State Highway Officials, the Association of Official Analyti-
cal Chemists and National Association of State Purchasing Officials, and
private voluntary organizations such as the American National Standards
Institute, American Pharmaceutical Association. American Society for
Testing and Materials, American Society of Mechanical Engineers, I nstitute

~ of Electrical and Electronic Engineers, Society of Automotive Engineers. in-

dustrial trade associations, etc. The degree of coordination depends on the
organization issuing the standard. American National Standards issued by
the American National Standards Institute (ANSI) probably represent the
greatest degree of coordination among the voluntary standards and are
recognized internationally as our national standards. Most of these stan-
dards are developed by 35 member organizations of ANSI and seven
government organizations listed in table 1, but only a small portion of stan-
dards developed by these organizations have thus far become American Na-
tional Standards. ANSI does not issue standards for food, drugs, and other
biological materials. National standards may restrict trade, but they tend to
be less restrictive than standards issued by a single organization. Although
there is no deliberate attempt to do so, measurement units customarily used
within a country and the sizes of products based on the measurement system
can serve in national standards as trade restrictions in international com-
merce.

8.3 INTERNATIONAL STANDARDS

International standardization began informally when immigrants to the
United States continued to use the engineering practices that they brought
with them. The first formal movement began in 1882 when a small group of
workers in experimental engineering held an international conference in Mu-
nich to stimulate standardization of testing procedures. This movement
rapidly expanded and larger meetings were held in 1884 (Dresden), 1886
(Berlin), 1888 (Munich), 1893 (Vienna), and 1895 (Zurich). At the Zurich
Congress, the International Association for Testing Materials (1ATM) was
formally organized with headquarters in Vienna, Austria. Many members of
1ATM were in the United States. They organized the American Section of
1ATM on June 16, 1898, which was incorporated in March 1902 under the
name of American Society for Testing Materials (ASTM).2 During this
period interest also developed in international standardization in the field of
electricity, and a resolution at the 1904 meeting of the, International Electri-
cal Congress held in St. Louis led to the formation of the International Elec-
trotechnical Commission (IEC) in 1906 with headquarters in London. In-
stead of individual memberships as in IATM, the members of IEC were na-
tional committees in participating countries. The U.S. National Committee
for lEC was founded in 1907.

* Name was changed in 196 | to American Society for Testing and Materials.
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Interest in international standardization within the U nited States reached
a peak just before World War 1. At that time. 623 or over 20 percent of the
2.849 members of IATM were in the US.: Germany was second with 466
members. To promote the international use of ASTM Standards. twenty

_specifications for steel products were published in the English. French. Ger-
‘man and Spanish languages by ASTM in 1913. Subsequently. the U.S. De-

partment of Commerce translated ASTM Standards having an important
bearing on export trade and distributed them to Consular Offices throughout
the world.

U.S. interest in international standardization.continued during and after
World War I, but it decreased markedly after IATM ceased to function in
1915. Neither the new 1ATM nor the International Standards Association
(ISA). both of which were formed in 1926, revived the interest in interna-
tional standardization that existed prior to World War 1. Both the new
IATM and ISA ceased to function in World War 11.

The need for international standardization was recognized by the Allied
Nations. In 1944, they formed the United Nations Standards Coordinating
Committee to coordinate standards for products produced in the various
countries. The need for continuing the work of the committee after the war
led to the establishment of the International Organization for Standardiza-

TABLE 2. Countries Participating in International
Standardization: IEC and 1SO

Couniry 1EC 1SO Country IEC 150
ATEEOUMAL ..eeeeeeeeeeeieeeee e eeees X Korea (North)........ooeeeeeeee...e. X X
Australi.....ocooeeeiieeneenevananee . X X Korea (South)...........coooeneeill X X
F T {1 T S X X Lebanon...c..... oo eveevveeennnnnns X
Belgium........o.ovvnvvevneeeenneenns X X Malaysia. oo oo veeieeniiieeen, X
BriaZil...ooeeeeeeeeeeeeee e X X MeEXICO..o o vet et e X
Bulgariat. .....coovveveienininiiinanns X X MOFOCCO . .cuvn ceevvneereieenee e X
Canadit....oeee e e X X Netherlands...........cceeveeeenn .. X X
Ceylon...creeiereiere e X New Zealand........ccccoeveeenen.e. X
Chile...eeiiiieieiicie e X NOFWAY ..cooee et X X
(6117, TN X Pakistan........cooeeeiiiininnneennn. X X
Columhia.......cooevveeeeeennennn.e. X {1 TS X
Cubit.ceiiieiiiiiiiiececee s X X Philippines......ccoveeiiirniienennn. X
Czechoslovakia...............c..... X X Poland.......oovveviniiiiiiiiineens X X
Denmark.....ooooeviviieiiininnnnn X X Portugall......covnvneinirieinceneennn, X X
Finland......ccoooeeeviviienennnneen. X X ROMANIN...cee cen eniieeeeeeneeennans X X
France.....coviiiiiiincciencnvnnnne, X X SINEApore.......ooeveeeeieeeeinnens . X
Germany.......ceeeeeeeeneeeeennnans X X South Africit.....cccoveerennnnn.e. X X
Ghanit.eooeeeenceceriicere e e X T T D X X
Greece. .oovinieiiiiieeeneeeee e e X X Sweden........oovveiviiineeeenean e X X
HUngary.......cooevvveeeeeieecvananns X X Switzerfand.... ....ocovvenivnnenne. X X
Inditteeecnecieceeeeeee e X X Thailand...... ... oo vvniiiieeennnn e X
Indonesiit.........cccevveeereeannnnnn. X X Turkey.ooovvnenieeceeeeerieeeeeeeeee X X
[ [ Y F SN X X USSR, it ciiiiiriieereeeeaes X X
[ [V J OO TRRUPPRDRt X United Arab Republic............ X X
Ireland........coovivviiinecienenns X United Kingdom.................... X X
ISrael.....oeveieiiiiiee e e X X United States.......ccoceeeveennenens X X
Baly . oo X X Venezuela.......co.ovvvenninnnnnen X X
JAPAN .. aeee e X X Yugoslavia.......ccccevvneeevenenee. X X
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tion (ISO) in 1946. 1EC. which was able to survive both World Wars 1 and
11, affiliated with 1SO in 1947 but retained its autonomy. T 'hese two volunta-
ry organizations have become predominant in international standardization.
Participating countries in these organizations are listed in table 2. There are
also regional organizations. The Pan American Standards Commissicn (CO-
PANT) operates in the Western Hemisphere. The International Commis-
sion on Rules for the Approval of Electrical Equipment (CEE). the
Economic Commission for Europe (ECE). and the Committee for the Coor-
dination of Europeuan Standards in the Electrical Field (CENEL) are con-
cerned with standardization in Europe. The U.S. is represented in 1IEC.1SO
and COPANT by the A merican National Standards Institute.

Becuuse of the worldwide representation in 1EC and 1S0. their Recom-
mendations reflect the greatest degree of coordination. The use of IEC and
1ISO Recommendations is voluntary. but many countries are adopting them
as their national standards. 1EC and 1SO Recommendations reflect the en-
gineering practices of the nations that participate in drafting them. As a con-
sequence. a nation which does not participate at the drafting stage may be at
a disadvantage in international trade because adequate consideration was
not given to its engineering practices during the deliberations leading to the
recommendations.

8.4 TECHNICAL COMMITTEES

Both national and international organizations engaged in standardization
operate through technical committees. A committee is responsible for stan-
dards in a particular field indicated by its title: for example. Committee on
Steel. ASTM, the largest voluntary standardizing organization in the U.S..
has 115 technical committees. At the international level. there are 70 techni-
cal committees in IEC and 139 in 1SO. Technical committees may have sub-
ordinate organizational units such as subcommittees. sections. working
groups. task groups, etc. The lowest unit generally develops the initial draft
of a standard and has the greatest influence in selecting the particular prac-
tice that is standardized. Therefore. participation is necessary at both the
committee and lower organizational levels to have adequate consideration
given to a practice of particular interest. Nationally. it requires active par-
ticipation by a company or other organization. Internationally. participation
is even more important since engineering practices generally vary among
countries more than among companies within a country. Yet, the United

States has been poorly represented as evidenced by the following participa-
tionin 1SO:

L. . Total U.S. participation
Organizational unit number
Number | Percent
Technical commiltee...................... 139 96 69
Subcommittee.........c..urevrerrereenennene 305 196 64
WOrKing groups......cc.covveeeerienerenennn 566 214 36
Allunits... .co.coivvivnnnnnenneened 1010 506 50
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Participation in 1EC cannot be readily ascertained since all documents.
except working group documents. are aatomatically circulated to each Na-
tional Committee. However, members of the U.S. National Committee have
made an estimate of 95 percent participation in technical committees and
subcommittees. At the working group level. participation is estimated to be
50 percent or less. .

Effective representation is probably less than indicated by these figures
since U.S. delegates do not attend many meetings of bodies on which there
is nominal participation. Continuity in representation by competent
delegates who serve for extended periods of time is essential 10 make par-
ticipation effective. Lack of participation in these international meetings
equals or exceeds measurement units as a factor responsible for the in-
compatibility of U.S. standards and many international recommendations.

8.5 PROCESS FOR ESTABLISHING ENGINEERING
STANDARDS

Wherever a multiplicity of practices is both possible and likely to occur,
group cooperation for the achievement of some desirable social goal may
require the acceptance. by the members of the group. of some joint decision
to use one or a limited number of the possible alternatives. When the activi-
ties involved relate to social behavior the agreements (standards) are called
laws. When related to religious behavior they are canons. And when related
to manufacturing, testing. measurement practices and conventions, proper-
ties and performance of materials. or to the performince or characteristics
of things. they are variously called standards of practice, code regulations. or
conventions. All of these latter are commonly lumped together under the
term “‘engineering standards.”

The pattern of standards development has evolved into two main classes.
At the industry level, standards are developed by materials and parts produ-
cers and device assemblers and presented to the ultim:te consumer in the
marketplace. Alternatively, the standuards may be promulgated as procure-
ment specifications by a buyer that is sufficiently large and important to have
the standards met—for example. the Federal Government. Clearly. the two
methods of arriving at standards ~one initiated by the supplier and the other
by the buyer—will often yield different decisions, with differing sets of ad-
vantages and disadvantages. A third class, where the ultimate consumer
would set standards, has not emerged, probably because of lack of organiza-
tion and competence among the body of consumers.

Where small groups which have developed standards seek to get together
to form a larger aggregate of cooperation, they must resolve the differences
in standards to arrive at a new set for the enlarged group. This process is
cialled coordination or harmonization of standards. If the standard is
established, first off, for the enlarged group, the costly wiste motions of

standard setting followed by Luter change and readjustment svithin the groups
is eliminated, '
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Coordination or harmonization of standards at the national or interna-
tional level proceeds in a similar manner. A draft is presented by a single or-
ganization or nation to the appropriate committee or task group. After study,
modifications are made and a proposal or tentative standard is drafted for ap-
proval by letter ballot of the group. Disapprovals by members of the group
are considered at subsequent meetings. After a consensus is reached. the
drafting group submits the document to the full technical committee for ap-
proval. Again, a letter ballot is taken and disapprovals are referred back to
the drafting group for consideration. If possible, modifications are made to
resolve the objections. If the modifications are substantial, the document is
again balloted. When a consensus is reached in the committee, the document
is submitted to the parent organization for further processing.

In the case of 1SO, the document progresses from a Draft Proposal to a
Draft Recommendation when the technical committee approves it. The
Draft Recommendation is submitted to all member countries for letter bal-
lot. Disapprovals and comments are referred back to the technical commit-
tee for consideration. When a consensus has finally been reached. the docu-
ment is issued as a Recommendation. An 1SO Recommendation may
subsequently become an 1SO Standard, but thus far no standard has been
issued.

TEC functions differently than 1SO since all National Committees auto-
matically receive all committce drafts of IEC Recommendations for com-
ment. When a final draft is prepared, it is circulated for letter ballot of Na-
tional Committees under a “'six-month’s rule.” Modificztions to reconcile

“objections are circulated for letter ballot under a *‘two-month's procedure.”
An IEC Recommendation is issued on the basis of the best consensus.

Obviously, the process for establishing engineering standards takes a long
time. A national standard generally requires 2 or more years to process. The
process for an international recommendation takes about 6 years, two to
three times longer than that for a national standard. Minor amendments or
revisions can be processed somewhat faster, but a substantial revision takes
as long to process as the original document. ,

Thus, once an IEC or ISO Recommendation is issued, it is in effect for a
long period before a change can be made. As the recommendation becomes
incorporated in more and more national standards, a substantial change in
the recommendation becomes more difficult to make. As a consequence, any
particular industry in the U.S. which does not participate in the drafting of
the original recommendation discovers that it is too late to effect a change
after a recommendation has been issued. When U.S. practices differ
markedly from those in the international recommendations, the industry
concerned may be adversely affected in international trade.




9. MAGNITUDE OF STANDARDIZATION
EFFORT

9.1 UNITED STATES

Except for the few regulatory standards issued by some government agen-
cy, the use of engineering standards in the U.S. is voluntary. Their effective-
ness depends on the extent to which the voluntary standards are included in
procurement contracts. Even though voluntary, the need for standards has
long been recognized, at both the national and international level. To this
end, many have voluntarily contributed the necessary technical knowledge
and financial support. Yet, there has never been a single organization in the
U.S. covering the entire gamut of engineering standards. Standardization ac-
tivities have grown without coordination and have been fragmented among
more than 400 standardizing groups.? Only a small portion of national
standards issued by about 40 member organizations are coordinated by the
American National Standards Institute. Standards for foods, drugs, and
other biological materials are not included in the scope of ANSI or its
member organizations.

Fragmentation and lack of central responsibility have led to duplication of
effort and confusion. For example, standards for steel pipe are issued by
three Federal Agencies and five private organizations. Some of these stan-
dards are essentially duplicates, others differ to some extent. Numerous
standards for essentially the same product can be costly, particularly when
adjustments in the manufacturing process must be made to satisfy the

requirements of slightly different specifications. Further, the multiplicity of

3 See Directory of United States Standardization Activities. National Bureau of Standards
Miscellaneous Publication 288.
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standards for a particular product leads to opposition of many producers to
standards and to objections by consumers to higher prices and restricted
sources for replacement parts.

In spite of fragmentation and duplication, voluntary organizations in the
United States have developed about 20,000 national stand:iirds. In the field
of materials alone, ASTM has issued over 4,000 standards. However. these
20,000 standards include only those of interest to the members and whose
development the members have been willing to finance. The Department of
Defense has issued almost 35,000 specifications or standards, in addition to
the 5,000 Federal specifications issued by the General Services Administra-
tion, in order to function. This number, which is more than twice the number
of standards issued by private organizations, includes many for consumer
goods, such as food and clothing, as well as those for electronic equipment
and other products involving advanced technology. As a consequence, miny
Federal and military specifications are effectively national standards, par-
ticularly for end products used by the ultimate consumer. Very few such
standards issued by private organizations are in existence. The 1970 ANSI
Catalog lists only 125 standards for consumer goods and most of these per-
tain to items used in home construction. The consumer benefits from other
standards such as standard bearings, fasteners, and other parts used in the
manufacture of consumer products. Nevertheless, a large void remains in
standards for consumer goods.

The small number of standards for consumer goods probably stems from
the lack of representation of the ultimate consumer on most committees.
Standards development is costly and consumers are not directly able to send
knowledgeable representatives. For example, the development of national
standards for color television employed 10,000,000 engineering man-hours.
Small companies and consumer organizations generally cannot afford to par-
ticipate actively on the numerous committees of interest to them. Thus, the
most active members on committees are representatives of large consumers,
producers and the government since these organizations can support the
necessary laboratory and investigative work needed to establish standards.
The interests of the individual consumer are indirectiy represented to a
limited extent by government involvement in standards development and ul-
timately by the play of the marketplace. Recent trends toward consumer
awareness and participation indicate that the existing play of the market-
place is not enough. Either a very large organization of consumers that can
have competent representation on committees or greater government in-
volvement may be necessary to represent fully the consumer's interest.

The upper limit for the number of national standards required in the
civilian economy would appear to be 40,000 since many specifications used
by the Department of Defense are for items used by the military only.
Although the 20,000 standards issued by voluntary organizations have-many
duplications, this number would appear to be the lower limit since these or-

ganizations have not yet established standards for many items, particularly
for consumer goods.
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9.2 OTHER COUNTRIES

In many countiies a single organization issues standards. In other coun-
tries, one organization issues standards for all materials and products, except
food, drugs and biological materials. In either case, they are supported to
some extent by their governments and are officially recognized. Thus, the
general practice is to have one or a very small number of organizations
responsible for national standards. The approximate number of standards is-
sued by some of these national organizations are as follows:

Association Francaise de Normalization.....cceececriceracececrrenses +7,000
British Standards InSttution....eueeeeceieeecersrrenimmsssrossesonsones *5,500
Deutschen NormenaussChuss.....ccvveieciescrecereisccssssecesenconnes 11.000
Ente Nazionale Itatiano di Unificazone........ccevcessccscesesecacns *6,000
Gosudarstvenny j Komitet Standartov, USSR...cccceieervennnes 13,000
Indian Standards INSUIUON. cecvrenreseenscrnrtarnearucaeesccasancees 5,000
Japanese Standards ASSOCIAtION..c.ciceereecrrerreeesrertrrcceersaneenes *7,000

*Does not include standards for food, Jrugs. und biological materials.

India, a developing nation, expects to have over 10,000 standards at the
completion of the fourth plan. The number of standards is increasing rapidly
in other countries also, stimulated by the rapidly expanding technologies in
these countries inrecent years.

There is also a movement to harmonize standards among certain coun-
tries, particularly in Europe. The policy in many countries is to base the na-
tional standards on 1EC and ISO Recommendations whenever possible to
do so. For example, India, which formerly based its standards on British,
French. German, or U.S. standards, is now basing them on IEC and 1SO
Recomniendations. Other developing countries are also looking to IEC and
ISO for their standards. The countries of Europe harmonizing their stan-
dards are also using international recommenditions insofar as possible.
Thus, if engineering practices in the United States are to be used interna-
tionally, they must be incorporated into the IEC and 1SO Recommenda-
tions.

9.3 THE CRITICAL DECADE AHEAD

There were slightly over 400 IEC Recommendations and about ,200
ISO Recommendations issued at the end of 1969. This number must be in-
creased by a factor of 10 or more to meet minimum requirements of a
technological world economy. Currently. there is great pressure on 1EC and
ISO to speed the issuance of recommendations. These organizations are
responding as evidenced by the datain figures 1 and 2 which show the stand-
ards issued yearly by IEC and ISO, respectively since 1950. Tables 3 ard
4 summarize the same data in 5-year periods. Nearly two-thirds of the intei-
national recommendations have been issued in the past 5 years and the pace
of issuance is accelerating. The worldwide impetus for standards develop-
ment should result in drafting most of the international recommendations

422764 OL-T1 -3
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NUMBER

o

200

NUMBER

100 !

YEAR

during the next 10 years. In this critical decade of standards development
the United States cannot afford to be absent from the negotiations if it ex-

pects to have its technology and practices reflected in emerging international
standards.
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TABLE 3. I|EC Recommendations
) Percent
1906-1938.....evveevenennnnns 60 issued. 14 have been revised since 1950, 3 ure still |
active. remainder superseded or discontinued.
1938-1949.............oe..le. None issued.
1950-1954.....covvvnenenneen. 130ssued. 4 revised.....o.vveiiiieiieiiiiicieeee e e 3
1955-1959 ..., SYissued. 16 revised......coeoveeivveneneevenerineeeeeecernnnenns 13
1960-1964..................... 94 issued. 32 1eviSeU.....coniiiierieine e et e ee e eenaiaes b2
1965-1969.......cevvnneeneen. 272i0ssued A2 reviSed. .. oooiniiieie e e 59
Total 1950-1969...... 432 issued. 94 revised.......ooiiieiniii et e e 100
TABLE 4. 1SO Recommendations
Percent
1950-1954........coceervennnne I ISSUCH ceert it iienniiioniiconiiionesrnannreeeneetterneseeernsnesannns i
1955-1959....cciervnnnnnanns P25 0SSUCR. cunniiiiiitii e crrtie e et et eee s e b e reaas 10
1960-1964......ceccuueeeveeee. 283 issued. | revised...o.cvrreeeneeiininrneiionnnenrieiiennniinnn, 23
1965-1969........cccen.nn...e. 786 issued. 36 revised.....ccoeiuniiiii ittt e eaae 66
Total 1950-1969...... 1206 issued. 37 revised..........ceevvvremenconnnnrneceneenencernnnns 100

Cost of sending delegates overseas to meetings is privately financed.
generally by individual companies or organizations paying the cost of travel
and salary of their employees who are delegates. Thus far, U.S. participation
and success in having U.S. standards adopted internationally are due mainly
to the interest and financial support of a few organizations. The necessary
continuity of representation by competent individuals is also dependent on
the interest of their employers. This cost to individual companies is perhaps
the principal deterrent to participation in many international committees.
Travel expenses of a delegate to an overseas meeting averages about $800.
Thus, to send two delegates to each of the estimated 1,100 meetings of com-
mittees, subcommittees, and working groups of 1EC and 1SO each year
would cost nearly $2,000,000. This cost does not include salaries of
delegates for time':spent at meetings or devoted to committee activilies
between meetings. The costs are much higher when the Secretariat of a com-
mittee is held. As a result, the U.S. has 65 Sec-etariats of IEC and 1SO
Committees and Subcommittees as compared to France and England which
have about 130 each and Germany which has over 70.

Standards activities in the United States, by virtue of their voluntary na-
ture, have been free from any form of government control, a freedom
cherished by ANSI1 and the industries. As a consequence, participation in in-
ternational standardization varies from one industry to another. Even those
industries most interested in international standardization generally support
only direct technical involvement and they are reluctant to support overhead
type of coordinating activity, particularly those required by having a
Secretariat of a Committee with its many advantages.

It begins to appear that the freely voluntary process which worked
domestically in spite of its shortcomings will not meet the challenge of the fu-
ture on two fronts. Domestically consumers are being heard and will demand
a voice in establishing standards. Internationally, effectiveness in IEC and
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I1SO requires that the U.S. point of view be presented at all meetings. and not
Just those of interest to particular producers. Whatever readjustments must
be made. it is quite clear that the critical decade has already begun and that-
international standardization will move forward toward completion of the
bulk of the work in this decade. If the U.S. turns its back or disassociates. in-
ternational standardization will still continue and serve the needs of others.
The U.S. can let it do so and try to adjust later. Alternatively. the U.S. can
become a full participant and help formulate standards consistent with its
practices. '

The increasing rate of standards development is already creating problems
in processing the large number of documents. There is an urgent need for
review at both the national and international levels of the administrative
process involved in the issuance of standards in order to handle the increas-
ing numbers.
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10. MEASURING UNITS IN
ENGINEERING STANDARDS

Engineering standards can be based on any system of nieasuring units and
can be converted from one system to another. However. the use of a com-
mon system would eliminate both errors that may be introduced by conver-
sion of units and the man-hours that are required for such conversion.

As previously noted. the role of measurement units depends on the
category of the standard: that is. dimensional specification. quality specifica-
tion. method of test. or descriptive standard. A survey of the 1SO Recom-
mendations in the 1970 catalog indicates that about 25 percent are dimen-
sional specifications. about 15 percent are quality standards, about 45 per-
cent are methods of test, and about 15 percent are descriptive standards. An
exact breakdown is not possible since a single recommendation could be
placed in more than one category. A similar breakdown for the standards is-
sued in the United States is not possible. since there is no composite list and
there is considerable duplication. However. the distribution would probably
be about the same as that for the 1.200 1SO Recommendations since they
are a typical representation of national standards. If company standards
were surveyed. the proportion of dimensional specifications would probably
be higher than 25 percent since the dimensions of most products are not
standardized nationally.

Since descriptive standards do not have measurement units and since
units in methods of test and quality specifications serve only as a language.
measurement units do not have an important role in about 75 percent of en-
gineering standards. Even among the 25 percent that are dimensional specifi-
cations, measurement units are not at issue where sizes are already agreed
internationally. For the other dimensional specifications which are now in-
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compatible. there is an opportunity during standardization to adopt more ra-
tional sizes for international use.

Some of the existing IEC and ISO Recommendations include two systems
of units and two series of sizes based on the inch and meter. respectively.
However, the present tendency is to use S1 units as evidenced by the follow-
ing excerpt from Resolution 37 adopted by 1SO Council in September 1969:
“The Council . . . instructs the Secretary-General to ensure that from |
January 1970 the units contained in ISO/R 1000 are used in all Draft 1ISO
Recommendations submitted to Member Bodies. together with correspond-
ing values in other units if deemed desirable. and to make every effort to en-
courage Technical Committees to accept SI units as the first preference . .
. . (ISO Recommendation R1000 js entitled *Rules for the use of units of
the International System of Units and a selection of the decimal multiples
and submultiples of the SI units* and s reproduced in appendix 11 by per-
mission of the Americal National Standards Institute.) Thus. future national
standards which do not use SI are not likely to receive due consideration
in the development of international standards. and the nations concerned
will be at a disadvantage in future dealings with nations using SI. This trend
was recognized by ASTM when it issued the ASTM Metric Practice
Guide in 1964. The 1970 revision of this Guide is reproduced in appendix
Il by permission of the American Society for Testing and Materials.
In order to promote ASTM Standards internationally, SI units are now
required in addition to the customary units. ASME, SAE. and other stand-
ardization organizations have taken similar action, either requiring or rec-
ommending inclusion of SI units in their standards.

The importance of measurement units in international negotiations is well
summarized in the following statement of a member of the Society of
Plastics Industry given in the report presented at the first National Metric
Study Conference in Deerfield. Massachusetts: I have been involved for
sometime with the industry's representation to I1SO. particularly with TC
5ISC6 (Ed. Plastic Pipe and Fittings). The United States is in a weikened
position when we constantly have to fight for inclusion of conversion tables
in recommendations and other documents being written by 1SO from time to
time. Things which are very important 1o the United States in the Stan-
dardization effort must be defended vigorously by delegates from the United
States. If we spend much of our time in persuasion. trying to incorporate
conversion tables. and defend our indefensible position on the use of the
pounds and inches. we make ourselves ineffectual on the things that really
are important to the United States in the world market."

In addition to uniformity in language. the use of S1 units in engineering
standards simplifies the measurement system and calculations. Numerous
units for the same property in customary systems, either U.S. or metric.
make conversions within a system necessary. The factors for converting
must be either memorized or obtained from published tables. For example.
in metric countries. the following units for energy are used in different fields
of science and technology: calorie (6 variations), electron volt, erg, frigorie,
(metric) horsepower-hour. joule, kilogram (force)-meter, kilowatt-hour. liter-
atmosphere. thermie. and (metric) ton of TNT. In the U.S.. the following
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units for energy are used: BTU (5 variations). calorie (6 variations). cubic
foot-atmosphere. electron volt. foot-pound (force). foot-poundal, hor-
sepower-hour (4 variations). inch-pound (force). kilowatt-hour. therm. and
ton of TNT. Few. if any. engineers or scientists can make these conversions
without the use of handbooks or other publications that give the conversion
factors. In linear measure, there are over 50 units used in the U.S..including
20 customary metric units. Linear measure is further complicated by the nu-
merous gages for metal sheet. strip. and wire. Over. 70 gage systems were
developed in various countries and used in the early part of this century.
Although many are no longer used. there are still about 30 gage systems. 10
of which are being used in the United States.

In the International System of Units (SI), there is one and only one unit
for a particular property. The same name is not used for the units of two or
more properties. Units derived from the six base and two supplementary
units are always related by a factor of unity. Thus, the confusion and compli-
cations in both U.S. and metric customary systems are eliminated in S1. To
facilitate the expression of different magnitudes of a property. 14 prefixes
may be used for multiples or submultiples of the units. ranging from a factor
of 10-'# (atto) to 10 (tera). For example, for the S| energy unit-joule. an at-
tojoule is used in place of an electron volt (about 1/6 attojoule). a megajoule
is used in place of kilowatt-hour (3.6 megajoules), and a terajoule is used in
place of a ton of TNT (about 4.2 terajoules). This simplification and ra-
tionalization of the measurement system is the principal reason for the inclu-
sion of S1 units in new and revised international and national standards. and
for their mandatory or proposed mandatory use in some 25 countries.

The inclusion of SI units in engineering standards is a recent innovation.
Except for standards in which the metric customary and S1 units are identi-
cal (primarily some length. mass and electrical units), the first standards in-
corporating Sl units for all properties were published in 1967. Interestingly.
they included several British Standards and one ASTM Standard. Although
the survey of standards issued during the last few years in metric countries
is sketchy, it appears that the incorporation of S1 units in their national stand-
ards began even later. Thus, the measurement units in engineering stand-
ards are undergoing change in both metric and nonmetric countries, and it
appears that standards of most, if not all, countries will have SI units in the
future.
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11. DIMENSIONAL SPECIFICATIONS

11.1  GEOMETRY

Spatial geometry is the important feature of engineering standards in
which critical dimensions are involved. This geomeltry is not governed by the
measuring units, but may be related to them. For example. electrical recepta-
cles and plugs must have the same spatial geometry in order to fit and be in-
terchangeable. The dimensions can be measured or expressed in either U.S.
customary or metric units. Further, the dimensions may or may not be sim-
ple whole numbers (or multiples of binary fractions) in either system of units.
However, there is a tendency in existing standards 1o use whole numbers,
multiples of hinary fractions, or simple decimals in the system of units used
so that products based on different systems are not interchangeable. On the
other hand, products based on the same units of measurement may not be in-
terchangeable; e.g.. products made in different metric countries are
frequently not interchangeable since the spatial geometry differs. Likewise,
British and U.S. pipe threads are not interchangeable even though both are
based on theinch unit.

11.2 STANDARDIZATION OF DIMENSIONS

The dimensions of most products are governed by company standards.
National and international standards exist for the dimensions of relatively
few products. However, these standard products are mainly basic commodi-
ties in common supply for use in many industries; for example, sheet -and
structural metal, wire and rod, screw fasteners., pipe. and bearings. Hence,
the dimensional standards for these products influence company standards
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for final products. For example. drill sizes influence hole sizes. fastener
dimensions influence flange dimensions. etc.

The dimensional standards for such common items comprise about 25 per-
cent of national and internationalstandards. but they are the most difficult to
standardize internationally. The design and sizing of products are generally
related 10 the customary units of measurements and the engineering prac-
lices in the various countries. Internationzl standardization for spatial in-
terchangeability can be achieved only by agrecing to a single system of units
and practices for the design. but actual dimensions may be expressed in
customary units.

11.3 STANDARD SIZES FOR PRODUCTS

Currently. standards for most products made in a series of sizes base the
sizes on whole numbers. multiples of binary fractions. or simple decimals in
the system of units used. The sizes form an arithmetic progression. or
several arithmetic progressions with larger steps for larger sizes. In the U.S..
the steps are generally multiples of the binary fractions: namely. 1/64. 1/32.
1/16. 1/8. 1/4, and 1/2 inch. In metric countries. the steps tend to be multi-
plesof 0.1,0.5, 1.2.5.and 10 mm. Thus. U.S. and metric sizes for a particu-
lar product differ. The metric sizes in different countries may also differ
since the same progression is not always used. For afew products. the same
sizes are used internationally: for example, most sizes of ball bearings used
inthe U.S. are metric and threaded fasteners for aircraft used in metric coun-
tries are generally U.S. sizes.

1SO is encouraging the international standardization of sizes based on the
rational system of preferred numbers wherever possible. These numbers
progress geometrically by the fifth. tenth, twentieth or fortieth root of 10 de-
pending on the size of the steps desired. Table 5 is taken from 1SO Recom-
mendation R3 and gives the preferred numbers for the four series RS5. R10,
R20 and R40. These numbers are rounded slightly from the theoretical
values in column 7. but deviate from them by less than 1.3 percent.

The series can be extended to higher or lower values by multiplying or
dividing by 10, 100, 1000, etc.

1SO Recommendation R497 gives the following advantages for adhering
strictly to preferred numbers: :

“2.1 Best progression

Preferred numbers ensure the best progression from the point of view of
regularity and the possibility of adapting them to new require-
ments for the creation of closer series by the insertion of inter-
mediate values.

42.2 Universal applicability

Preferred numbers offer the most logical means of uninterrupted coverage of
the complete range of requirements in a given field (power of
motors. output of pumps, etc.).
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TABLE 5. 1SO Recommendation R3, July 1953,

(Preforrod Numbers—Series of Preferred Numbers)
{1. Basic Series of Preferred Numbers)

Basic series Theoretical values
. Percentage
Serial differences between
number| Mantissae | Calculated basic series and
RS R10 R20 R40 of values calculated values
logarithms
) 2 ) 4) 5 6) ) ®
1.00 1.00 1.00 1.00 0 000 1.0000 0
1.06 1 025 1.0593 +0.07
1.12 1.12 2 050 1.1220 -0.18
1.18 3 075 1.1885 -0.71
1.25 1.25 1.25 4 100 1.2589 -0.71
1.32 5 125 1.3335 -1.01
1.40 1.40 6 150 1.4125 -0.88
1.50 7 175 1.4962 +0.25
1.60 1.60 1.60 1.60 8 200 1.5849 +0.95
1.70 9 225 1.6788 +1.26
1.80 1.80 10 250 1.7783 +1.22
1.90 11 275 1.8836 +0.87
2.00 2.00 2.00 12 300 1.9953 +0.24
2.12 13 325 2.1135 +0.31
2.24 2.24 14 350 2.2387 +0.06
2.36 15 375 2.3714 -0.48
2.50 2.50 2.50 2.50 16 400 2.5119 -047
2.65 17 425 2.6607 -0.40
2.80 2.80 18 450 2.8184 -0.65
3.00 19 475 2,9854 +0.49
3.15 3.15 315 20 500 3.1623 -0.39
335 2] 525 3.3497 +0.01
3.55 | 3.55 22 550 3.5481 +0.05
3.75 23 575 3.7584 -0.22
4.00 4.00 4,00 4.00 24 600 3.9811 +0.47
4.25 25 625 4.2170 +0.78
4.50 4.50 26 650 4.4668 +0.74
4.75 27 675 4.7315 +0.39
5.00 5.00 5.00 28 700 5.0119 -0.24
5.30 29 725 5.3088 =017
5.60 5.60 30 750 5.6234 -0.42
6.00 31 775 5.9566 +0.73
6.30 6.30 6.30 6.30 32 800 6.3096 -0.15
6.70 33 825 6.6834 +0.25
7.10 7.10 34 850 7.0795 +0.29
7.50 35 875 7.4989 +0.01
8.00 8.00 | 8.00 36 900 7.9433 +0.71
8.50 37 925 8.4140 +1.02
9.00 9.00 38 950 8.9125 +0.98
9.50 39 975 9.4406 +0.63
10.00 | 10.00 | 10.00 | 10.00 40 000 10.0000 3 0
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«2.3 Simplification of technical and commercial calculations

Since the products and quotients of preferred numbers are by definition also
preferred numbers, calculations, which should be made by using
the logarithmic values or serial numbers and not the preferred
numbers themselves. are considerably simplified. especially
when the series of values (dimensions, list prices, etc.) are mul-
tiplied or divided in the same proportions.

“2.4 Conversion into other systems of measurement

Conversion into other systems of measurement is greatly facilitated when
the series of values in which the measurements are expressed
comprise preferred numbers and. at the same time. the conver-
sion factors approximate to preferred numbers.”

Preferred numbers can be used with any measurement unit. However.
when standard sizes are based on preferred numbers in ISO Recommenda-
tions. the meter orone of its submultiples is always used.

11.4 APPLICATION OF PREFERRED NUMBERS
11.4.1 SHEET METAL AND WIRE

1ISO Recommendation R388 gives the preferred thicknesses of sheet
metal and diameters of wire. Table 6 gives a comparison of the R20 series in
ISO/R388 (last 2 cols.) with customary U.S. gages for steel sheet (col. 2).
steel wire (col. 3). and nonferrous sheet and wire (American wire gage) (col.
4). The AWG and 1SO values (cols. 4 and 5) correspond quite closely. par-
ticularly for the higher gage numbers. since the American wire gage is also
based on a geometric progression with a ratio between adjacent gages of
1.123 as compared to 1.122 for the R20 series of preferred numbers. The
steel gages do not follow a regular gcometric progression and do not agree
with each other. In addition to the three gages given in table 2. seven other
gages are used for sheet metal and wire in the U.S. About 30 gage systems
are used in various countries. The confusion caused by these numerous
gages used either within or outside the U.S. would be avoided by the univer-
sal use of the preferred sizes in ISO/R388. Further. since the odd number
gage sizes are seldom used for many products. the stocking of only the R10
sizes could achieve considerable economy and would suffice for nearly all
needs. It should be noted that ANSI B32.1 Preferred Thicknesses Jor Un-
coated Thin Flat Metals and ANSI B32.2 Preferred Diameters of Round
Wire use preferred numbers. The sizes in ANSI B32.2 up to 5 mm conform
to those in ISO/R388 and a large number of the sizes in ANSI B32.1 are
also in accord. The extent to which these standards are replacing the gage
sizes in table 6 hgs not been determined.
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TABLE 6. Sheet Metal Thickness and Wire Diameter

Guage Steel Steel AWG | 1SO Rec. No. R388*
No. shect wire wire '
inch wmch inch inch mm
710 .4900 6299 16.000
6/0 4618 5800 S518 14.000
5/0 4305 5165 492] 12.500
4/0 .3938 4600 4409 11.200
3j0 3625 4096 3937 10.000
2/0 3310 3648 3543 9.000
0 .3065 3249 3150 8.000
1 2830 2893 2795 7.100
2 2625 2576 2480 6.300
3 239 2437 2294 2208 5.600
4 2242 2253 2043 1969 5.000
5 .2092 .2070 819 1772 4.500
6 .1943 1920 1620 1575 4.000
7 1793 1770 1443 1398 3.5850
8 .1644 1620 1285 .1240 3.150
9 .1495 1483 1144 1102 2.800
10 1345 1350 1019, L0984 2.500
11 .1196 1205 0907 .0882 2.240
12 L1046 J0S55 {0808 0787 2.000
13 .0897 0915 0720 0709 1.800
14 .0747 0800 0641 L0630 1.600
15 0673 .0720 0571 L0552 1.400
16 .0598 0625 0508 0492 1.250
17 .0538 0540 0453 0441 1.120
18 .0478 0475 .0403 0394 1.000
19 0418 0410 0359 0354 900
20 .0359 0348 0320 0315 800
21 .0329 0317 0285 0280 J10
22 .0299 0286 0253 0248 630
23 .0269 0258 0226 0221 .560
24 L0239 0230 0201 0197 500
25 L0209 0204 0179 0177 450
26 0179 0181 0159 0158 400
27 0164 0173 0142 0140 355
28 0149 0162 0126 0124 315
29 0138 0150 0113 0110 280
30 0120 0140 0100 0098 250
31 .0105 0132 {0089 0088 224
32 0097 0128 0080 0079 .200
33 .0090 0118 0071 0071 . .180
34 .0082 0104 .0063 0063 160
35 0075 .0095 0056 .0055 .140
36 0067 0090 0050 .0049 125
37 .0064 .0085 .0045 .0044 A12
38 .0060 .0080 0040 .0039 .100
39 0075 0035 0035 .090
40 .0070 L0031 .0032 .080

" emm values are R20 preferred numbers, the inch values ure equivalents.
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11.4.2 RUBBER HOSE

Another illustration of the use of preferred numbers is for bore sizes of
rubber hose. International agreement between metric and nonmetric coun-
tries was achieved by the use of the R10 series of preferred numbers. A com-
parison of the 1SO and conventional bore sizes used in both metric and non-
metric countries is given in table 7. The list omits several conventional bore
sizes found unnecessary when sizes were based on a rational basis. The 1SO
sizes are taken from 1SO Recommendation R 1307 and are based onthe R10
series. They correspond reasonably well with conventional inch and metric
sizes and with few exceptions are within the tolerances permitted in the con-
ventional sizes. Thus, the application of preferred numbers achieves econo-
my both through reduction in number of sizes and through international
standardization.

TABLE 7. Bore Sizes for Rubber Hose

1SO* Conventional
mm inch inch** mm***
3.2 0.126 Vs 3.5
4 157 5/32
5 197 Ye| S5
6.3 248 Ya | 6(6)
8 31S She| 8
10 394 s 10(9)
12.5 492 Y2 12(13)
16 630 5 15(16)
20 787 Ya 20019
25 984 1 2525
3.8 1.24 1Wa 30(32)
40 1.57 12 40(38)
50 1.97 2 S0(50)
63 248 22 60(63)
80 3.15 3 75(75)
100 3.94 4 100100
125 4,92 5 125
160 6.30 6 150
200 7.87 8 200
250 9.84 10 250
s 12,40 12 300

*Fhe millimetes values correspond to R10 series of preferred numbers.
**Countries using English units.
*+sCountrics using metric units; values in parentheses were used in some metric countries.
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11.4.3 ROUNDING OF PREFERRED NUMBERS

Sometimes it is not possible to use the preferred numbers in tuble §: e.g..
a gear must have a whole number of.teeth. 1SO Recommendation R497
gives rules for further rounding the preferred numbers in tuble 5 when neces-
sary. Greater rounding is also suggested when the number of significant
figures in the preferred number would be misleading: e.g.. 2.24 would be
rounded 1o 2.2 if the uncertainty were 10 percent. However, 1ISO/R497
urges that the preferred numbers in table 5 be used wherever possible to
facilitate national and international standardization. to simplify the problem
of sizing, and to facilitate engineering calculations. For example,if preferred
numbers are used for linear dimensions, then areas and volumes are

preferred numbers with about 2 and 3 times the deviations given in column
8 of table 5. -

11.5 STANDARDIZATION OF NONPREFERRED SIZES

Although the choice of 'measuring unit is independent of the choice of
sizes (preferred numbers or otherwise). the two are joined in engineering
standards. Maximum economy and simplification is achieved when the same
measuring units and sizes are used internationally. Although 1SO en-
courages the use of preferred numbers for established standard sizes, there
are many 1SO Recommendations in which standard sizes are not based on
preferred numbers. The following examples are illustrative:

11.5.1 ROLLING BEARINGS

Bore sizes in 1SO Recommendation R15 conform to the R40 series of
preferred numbers above 500 mm. Between 3 and 500 mm, the sizes are a
whole number of millimeters, many of which are not preferred numbers. The
steps between sizes are 1, 2, 3, or S mm for bores between 3 and 50 mm.
From 50 to | 10 mm, steps of 5 mm are used. From 110 to 200 mm, the steps
are 10 mm and from 200 to 500 mm, the steps are 20 mm. These I1SO sizes
reflect past practice. The present tendency in this country is to use metric
bore sizes. However, some metric bearings produced in the U.S. do not con-
form with ISO Recommendations for dimensions other than bore size.

11.5.2 STEEL PIPE

Table 8 gives the nominal size, outside diameter, and inside diameter of
steel pipe as specified in ANS 36.10-1959 and ASTM A 53-68 for standard
pipe and in 1SO Recommendation R65 (medium series). Although neither
the dimensions for outside nor inside diameter are based on preferred num-
bers, the inside diameters approximate the R 10 series of preferred numbers
given in the last column of table 8. The R10 series includes both 8 and 10
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TABLE 8. Dimensions of Standard Steel Pipe

Nominal size Outside diameter Inside diameter

USA! 1SO* USA'! 1SO 2 USA'! -1S0* | RIO*
inch mm inch nm mm inch mm mm nnt

Ya 6 0.405 10.2 10.2 0.269 6.8 6.2 6.5
'” 8 .540 13.7 13.6 :364 ' 9.2 8.9 8.0
10.0
Ys 10 675 17.1 17.1 493 12.5 12.4 12.5
Ya 15 .840 21.3 214 622 158 16.1 16.0
Ya 20 1.050 26.7 26.9 824 209 21.6 20.0
1 25 1.315 334 33.8 1.049 26.6 27.3 25.0
1Va 32 1.660 4222 42.4 1.380 35.1 359 31.5
1Y2 40 1.900 48.3 48.4 1.610 409 419 40.0
2 50 2,375 60.3 60.2 2,067 525 529 50.0
2Y2 65 2.875 73.0 76.0 2.469 62.7 68.7 63.0
3 80 3.500 88.9 88.8 3.068 779 80.7 80.0

V2 90 4.000 { 101.6 101.2 3.548 90.1 93.1
4 100 4,500 | 1143 114.0 4.026 102.3 | 105.0 100.0
5 125 5.563 | 141.3 139.6 5.047 128.2 | 129.9 125.0
6 150 6.625 | 168.3 165.2 6.065 154.1 | 155.5 160.0
8 200 8.625 | 219.1 *) 7.981 202.7 200.0
10 250 10.750 | 273.0 *) 9.970 | 253.2 250.0
12 300 12,750 | 323.9 ¢) 12.000 | 304.8 315.0

VASTM AS3-68. standard pipe.

1 SO R Jation R6S. Medium series. L
3 R10 Series of preferred number (See table $), o

1 USA dimensiors are used.

mm but no 9 mm size. Otherwise, the R 10 series identifies the pipe sizes at
least as well as the nominal sizes, either inch or mm. Except for two sizes.
the outside diameters are essentially the same for corresponding U.S. and
ISO sizes. The outside diameter of the 65 mm pipe is slightly larger than that
of the 2 1/2-inch pipe, and the reverse applies for the 150 mm and 6-inch
pipes. The wall thickness and hence strength of neither U.S. pipe nor ISO
pipe increase with size in a uniform manner. There is an abrupt increase in
thickness of U.S. pipe between 2 and 2 1/2 inch so that wall thickness of
U.S. pipe above 2-inch nominal size is between 25 and 30 percent greater
than SO pipe. Pipe standards are discussed in more detail later.

11.5.3 TEST SIEVES

Aperture sizes of test sieves in ISO Recommendation R565 progress by
the square root 2, instead of one of the preferred seriesintable 5. U.S. stand-
ard sieves in the numbered series progress by the fourth root of 2, so that
every other sieve is an ISO size. There is also an inch series of U.S. sieves
ranging from 1/4 to 4 inch in steps of 1/16, 1/8, 1/4, or 1/2 inch, depending
on the size. Some of the inch sieves have apertures corresponding to the ISO
sieves. The 1SO sieves should suffice for most, if not all, sieve testing.

¢
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11.6 BUILDING DIMENSIONS

In construction, the present tendency is to select dimensions that are mul-
tiples of some basic module. For example, windows and doors are made in
sizes that are multiples of 2 inches. 1SO Recommendation R 1006 specifies
100 mm for the basic module, but in an Annex permits 4 inches (101.6 mm)
for countries using the “‘foot-inch system of measurement.” This difference
of 1.6 percent in the dimensions can restrict trade between countries using
different basic modules, particularly for components such as appliances,
cabinets. doors. panels, and windows.

11.7 TOLERANCES

Although dimensional specifications can be expressed in any system of
units, the system on which the dimensions are based does have an influence.
Both the specified value for a dimension and the tolerances are generally
selected to be convenient numbers in the selected system. For example, the
selection of a dimension and tolerance might be 0.375 = 0.015 inch in the
U.S. customary system or 10.00 = 0.40 mm in the metric system. When the
values in one system are converted to the other, they become 9.525 +0.381
mm and 0.3937 =0.01575 inch, respectively. Since these numbers reflect a
precision greater than required, they are rounded to reflect the precision of
the original numbers. This rounding causes problems. If the original limits
are not violated, the converted limits are always within the original limits; for
example, 9.52 +0.37 mm and 0.394+0.015 inch. Thus. a U.S. manufac-
turer using a dimensional specification based on metric units and converted
to the inch unit is at a disadvantage. Conversely, a manufacturer in 2 metric
country is at a disadvantage when using an inch-based specification con-
verted to metric units. The conversion of tolerances in dimensional specifi-
cations expressed in both metric and inch units is a problem that is now con-
fronting organizations which are including SI units in their standards.
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12. QUALTY SPECIFICATIONS

These standards are becoming more numerous and important. About 15
percent of 1SO Recommendations relate to product quality: most of them
have been issued in the lust few years. They may include requirements for
chemical composition, physical properties, and performance or simulated
service. Safety standards are included among them. Measurement units in
quality-specifications serve only as a language. For example. the minimum
requirement for tensile strength can be expressed in pound-force per square
inch. kilogram-force per square millimeter, or newton per square meter.

Whether requirements are expressed in the same or different measure-
ment units, standards of different countries may not be compatible. For ex-
ample, 1SO Recommendation R8Y8 gives the requirements for mechanical
properties of bolts. For comparable inch and metric bolts, the hardness
limits for metric bolts tend to be lower than those for inch bolts reflecting dif-
ferences in pructice between U.S. and metric countries. Thus, for one grade
of bolts. the limits for Brinell hardness are 110 to 170 for metric bolts and
121 to 241 for inch bolts. For another grade, the limits are 280 to 365 for
metric bolts and 302 to 352 for inch bolts. In one case, the metric bolts have
lower and narrower limits than the inch bolts. In the other case, the metric
bolts have wider limits and extend above and below those for inch bolts.
Since there is considerable overlap in the hardness requirements for the vari-
ous grades, a manufacturer could make metric and inch bolts withinthe same
hardness limits by s.lcnfcmg some of the tolerances permitted by the
specifications.

Quality specifications may also differ becuuse different characteristics ure
specified in national standards. For example, the seat bel standard in the
U.S. has requirements for resistance to microbiological deterioration and to
light deterioration: whereas. the British Standard does not. On the other
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44 QUALITY SPECIFICATIONS

hand. the British Standard has a simulated service requirement which the
U.S. standard does not have.

To recapitulate, incompatibility of quality specifications may arise from
differences in the limits for a particular requirement or from differences in
the choice of requirements included in the specification. Measurement units
perse are not the cause of incompatibility in these standards.




13. METHODS OF TEST

Standard methods of test comprise the largest portion of engineering stan-
dards: about 45 percent of the 1SO Recommendations issued thus far are in
this category. Measurement units in these standards, as in quality specifica-
tions, serve as a language. However. needless incompatibility can arise
when a standard requires a test to be conducted on equipment graduated in
a particular system of units, or the procedure is written for convenient use
with one system and inconvenient with another system. For example. many
U.S. standards prescribe a specimen having a cross sectional area of a simple
fraction of a square inch. and a tencile tester graduated in a :aultiple or sub-
multiple of pound-force and having a rate of traverse expressed in inches per

" minute. Such a test cannot be conducted in a laboratory operating with met-
ric equipment. Methods so writtes1 are not acceptable to metric countries.
The same basic procedure can be written for use in laboratories operating
with either measurement units. Results obtained in U.S. customary units can
easily be translated into S1 units and vice versa. U.S. standards so written
are considered on their merits in the international forum with those of other
nations.

ASTM recognized the need for metric units in their standards to have
them accepted internationally and issued its first metric praclice guide in
1964. This guide which used customary metric units was revised in 1966
using S1 units, and again revised in 1970 (see app. 111). However, the appli-
cation of the guide has not been consistent. Some com mittees have included
only the exact Sl equivalents of U.S. customary units; whereas, other com-
mittees have modified their standards to permit their use in laboratories
operating with either U.S. customary or SI units. International acceptance
of ASTM methods has been much greater in the latter case.
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46 METHODS OF TEST

Other organizations promulgating standards have published very few con-
taining metric units. except biological or chemical methods which use custo-
mary metric units almost exclusively, However. ASME. SAE. and other or-
ganizations have started to include S1 units. The inclusion of SI units applies
to dimensional and quality specifications as well as methods of test. The
tempo has been increasing so that within 5 years S units are likely to be in-
¢luded in most engineering standards.
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14. DESCRIPTIVE STANDARDS

These standards which do not have measurement units comprise a sub-
stantial portion of engineering standards: about 1S percent of the 15O
Recommendations are in this category. Although measurement units are not
involved. the extent of incompatibility among national standards is compara-
ble to that for other standards. In the case of terminology. the incompatibili-
ty arises from different meanings attached to the same word. Such dif-
ferences exist even within a country among different industries. Many prac-
tices in descriptive standards are as difficult to resolve internationally as dif-
ferences in dimensional specifications. For example. driving onthe right side
versus the left side of the highway. conventions regarding projections in en-
gineering drawings. differences in color coding. and even conventions for
designating time. These incompatibilities in descriptive standards support
the previous finding that the engineering practices, rather than the measure-
ment units, are responsible for the differences in national standarus. The
units may be a contributing factor in the engineering practice. In some
dimensional specifications, a change in the measurement unit may be benefi-
cial in changing the engineering practices and resolving differences. but a
change in units without a change in the practices would noi resolve present
incompatibilities among standards of any type.
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15. IEC AND ELECTRICAL ENGINEERING
STANDARDS

15.1 BACKGROUND

Electrical engineers were among the first to realize that international stan-
dardization would become a necessity in the modern world. A number of
electrical congresses were held at the end of the 19th and the beginning of
the 20th centuries at which it was agreed that a permanent organization was
needed to facilitate the coordination and unification of national elec-
trotechnical standards in a methodical and continuous manner. As a result of
a resolution passed by the Chamber of Government delegates to the 1904
International Electrical Congress held in St. Louis, Missouri, the Interna-
tional Electrotechnical Commission (IEC) was organized in 1906. Lord Kel-
vin was the first president. The Central Office was in London until 1947
when it was transferred to Geneva. IEC was the only organization con-
cerncd with voluntary international standardization that survived the two
World Wars. Although affiliated with 1SO as its electrical division since
1947, 1EC has retained its technical and administrative autonomy. The
membership in 1IEC has increased from 14 countries at its first mecting in
1908 to 41 countries today. The United States National Committee of the
IEC was founded in 1907, and has been affiliated with the American Na-
tional Standards Institutes or its predecessors since 1931. IEC has become
the leading international organization for engineering standards in the elec-
trical and electronics industries.
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15.2 MEASUREMENT UNITS

At the beginning of this century, nine systems of units had been in-
troduced. Therefore, the early electrical congresses and later IEC were
greatly concerned with the standardization of measurement units as well as
engineering practices. Three systems were extensively used for electrical
units; namely, the CGS electrostatic units, the electromagnetic units, and the
practical units. Among these systems was the MKS system proposed by
Professor Giovanni Giorgi of the University of Rome in 1901 which sub-
sequently became the basis for the International System of Units (SI)
adopted by the General Conference on Weights and Measures in 1960.
Professor David Robertson of Bristol University in a letter to the
Electrician in April 1904 independently advocated the adoption of a similar
MKS system by the St. Louis International' Electrical Congress and sug-
gested the “*newton” for the unit of force and the **kram™ for the unit of mass
in order to eliminate the prefix in the base unit *‘kilogram.” The proposed
MKS system was little used until IEC decided to adopt it in 1935. After
further delay caused by World War 11, the International Committee on
Weights and Measures recommended its adoption in 1946 and the ampere
was adopted as a base unit at the Ninth General Conference on Weights and
Measures in 1948. The system was further developed and finally S1 was for-
mally adopted in 1960. .

The leading role of 1EC in developing and promoting the rationalized
MKS system accounts for the number of special names given to derived
electrical units being more numerous than the number of special names for
all other derived units. For example, of the following names that have been

given to the base and derived SI units, eight of the 15 special names are for
derived electrical units:

Base General Elecirichty Livhe
meter hertz coulomb lumen
kilogram Jjoule farad lux
second newton henry
ampere watt ohm
kelvin pascal** tesla
candela volt
radian® weber
steradian* siemens*”

*Supplementary units.
**Proposed names.

These eight electrical units together with the ampere, hertz and watt are now
used in thé U.S. and other countrics. U.S. customary units are frequently
used in place of the other base and general units in electrical and electronics
standards in the U.S. IEC Recommendations use the SI units and in some
instances also include such customary units as the inch.

o6 -
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15.3 IEC ORGANIZATION

Each of the 41 member countries of 1EC is represented by a national com-
mittee. Although each member has nominally equal status and voice in
developing 1EC Recommendations. actual control resides in the technicul
committees and subcommittees. The chuairman and particularly the secreta-
ries of committees have u great influence. and the possession of a secreturiat
is a great asset to & nation in having its engineering practices incorporated
into an 1EC Recommendation. Table 9 und figure 3 show the number of
chairmanships and secretariats of committees and subcommittees held by
member countries. They show the United Kingdom has the most chairman-
ships and secretariats, with France in second place. The U.S. holds the sume
number of chairmanships as France but is in fourth place in number of
secretariats. the Netherlands being in third place. Thus, the U.S. is among
the more active nations. However. this activity appeurs to be relatively
recent since chairmanships and secretariats held by the U.S. are much
greater for the younger committees and subcommittees than for those
established many yeaurs ago. Currently. the U.S. participates in about 95 per-
cent of the 1EC technical committees and subcommittees. but participation
in working groups is estimated to be less than 50 percent.

TABLE 9. IEC Technical Committees and Subcommiittees

(Distribution of Chairmen and Secretariats Among Countries)

Country Chairman [Sceretari:n
Belgium .................. 8 6
Canada................... 1 2
Czechoslovakia ........ 0 1
Dennurk................. 0 2
France.........ouve..e. 18 28
Germany................. 1 19
Hungary.................. 2 6
L T T | 1
Haly............ 14 8
Japan.......... 2 !
Netherlands. 12 23
Norway ...... 2 0
Poland........ 1 1
Romania ................. 1 0

9 7
1 6
RX 27
I8 21

2 5
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FIGURE 3
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15.4 |EC RECOMMENDATIONS

Many IEC Recommendations have several parts issued as separate docu-
ments. essentially cach part being a separate recommendation. Counting
cach such part. there were 436 TEC Recommendations in cffect at the
beginning of 1970. A list of these documents taken from the 1970 Catalog of
the American National Standards Institute is given in table 10.

These documents were reviewed and divided into those containing length
units :ind those having cither no measurement unit or only electrical units
which are the same in all countries including the U.S. About one-third con-
tained length units. They were examined in greater detail and will be
discussed later. Among the rest. only IEC Recommendation 38 on standard
voltages and 1EC Recommendation 196 on standard frequencies were ex-
amined. These two documents had two series of standard voltages and
frequencics reflecting differences in practices in different countrics. For ex-
ample. in North America the standard household clectrical supply is single
phase 120 volts (two wire) or 120/240 volts (three wire), 60 hertz alternating
current. In Europe. the standard supply is single phase 220 volts, 50 hertz al-
ternating current. These supplies are not compatible and equipment
designed for one supply must be modified or adapted for usc, with the other
supply. Although 1EC was organized over 60 years ago, it w.ls obviously not
early enough to prevent this incompatibility. Thus. there must oe carly stand-
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ardization of new technological developments to prevent development of
diverse practices that can be harmonized only at great cost. It should again
be emphasized that measurement units were not involved in these diverse
practices.

The 1EC Recommendations having length units were classified into the
following categories depending on the units in the original standard from
which the recommendation was developed:

A. All metric

B. Dominantly metric
C. Mixed

D. Dominantly inch
E. Allinch

Since IEC Recommendations prescribe length dimensions in both metric
and inch units, the following rationale was used to decide on the original
unit:

I. In a few instances, the original unit is identified in the recommenda-
tion. :

2. For recommendations issued since the 1EC rules for rounding and
significant digits were adopted. these rules were used to identify the
original unit.

3. For older recommendations, an original inch unit can occasionally be
identified when the value was derived from a conventional inch frac-
tion. In other instances, a comparison of the terminal zeros in the
inch and metric values revealed the original unit.

Table 11 summarizes this examination of documents with length units. The
current editions of such IEC Recommendations are dated from 1955 to
1969. They are grouped into documents having dates from 1955 to 1961 and
those from 1962 to 1969. Each category is subdivided into recommendatijons
on which a vote by the U.S. is recorded and those having no indication of

U.S. participation in voting. The following conclusions may be drawn from
the information in table 11. '

1. The number of documents involving length units that were issued
during the 7 years from 1955 to 1961 and still effective is less than
20 percent of the number issued during the 8 years from 1962 to
1969.

2. No document issued prior to 1962 is based on an original inch stand-
ard or predominantly inch standard.

3. The lack of inch-based documents jssued prior to 1962 does not ap-
pear to be due to the level of U.S. participation since the U.S. voted
on 20 of the 23 recommendations (87%) issued during 1955 to 1961
and on 98 of the 134 recommendations (73%)issued during 1962 to
1969.

4. An appreciable portion (10%) of the recommendations jssued during
the last 8 years are based on standards using all inch or predomi-
nantly inch length unit. However, there is no trend toward greater
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use of inch-based standards since more careful examination in-
dicates eight of the 56 recommendations issued during 1962 to 1965
were inch-based and only six of the 78 recommendations issued dur-
ing 1966 to 1969 were inch-based.

5. U.S. voted on 12 of the 14 recommendations (86%) based on inch or
predominantly inch length unit and on 76 of the 106 recommenda-
tions (72%) based on metric or predominantly metric length unit is-
sued during 1962 to 1969. Two inch-based recommendations were
adopted apparently without U.S. participation.

6. With respect to electrical engineering standards. the U.S. is bilingual
and apparently uses the metric length unit as frequently or more
frequently than the inch unit.

Table 12 lists the 1EC recommendations by number which include a
length unit and corresponding national standards in the United States.
United Kingdom. Germany. Japan and india that were so indicated in the
catalogs of the standardizing organization and in France that were obtained
by correspondence with the Association Francaise de Normalization.
The length unit in the recommendation is indicated by letters A to E which
correspond to the five groups in table 11. ANSI catalog for 1970 indicates
that only two ANSI electrical standards are in agreement with IEC Rec-
ommendations (60 and 83) which have length units. The other ANSI
standards in table 12 are in partial agreement. The extent of agreement for
the other national standards is difficult to determine in most instances, but
some national standards catalogs do indicate the similarities and differences.

in summary, it appears that measurement units are not a significant factor
in the incompatibility that exists between national electrical standards in the
U.S. and those in other countries. It also is evident that IEC has been able to
reduce but has not been able to eliminate the diverse practices in electrical
engineering. Early standardization of new technological developments is
required to do so, and such standardization should be initiated at the inter-
national, rather than the national, level. Failure to do so results in incom-
patibility of practices that increases costs unnecessarily. For example, the
diverse systems for color television in Europe and North America increases
the cost to interchange programs by satellite or otherwise.
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IEC RECOMMENDATTONS

The corresponding American National Standards are

enclosed in parentheses ( ).
following syvstem has been used:
international recommendation,

shown by ¢ross references

Since cross references must be brief. the
where there is complete agreement with an
the words “Agrees with” precede the number

designation of the international recommendation;: where there is partial

agreement, only the number designation is given. The
can be determined only through careful compar

1EC No.

27 (1968) Letter Symbols to be Used in Etectrical Technology
20 (1925) International Standards ol Resistance lor Copper
34-1 (1969) Rotaling Elecirical Machines. Part 1: Rating and
Performance

34-1A (1965) Irreguiarities of Wavelorm. Supplement to Publi-
cation 34-1

34-2 (1960) R d on Oetermi ol Elliciency of
F @ Elecirical Machinery (Excluding Machines lor Traction
Vehicles)

34-3 (1980) ¥ g Electrical M Part 3: Ratings and
Characteristics ol Three-Phase. 50 Hz Turbine Type Machines
34-4 (1967) R dations lor F g Electrical Machinery
(Excluding Machines lor Traction Vehicles) Part 4: Methods for
Oetermining Synchronous Machine Quanlities from Tests

34-5 (1866) Rotating Electrical Machines Part S: Oegrees of
Pr ion ot Encl for R 9 Machinery

34-8 (1969) Rotating Electrical Machines: Part 6: M, ds of
Colling Rotating Machinery

38 (1967) Standard Voltages (C84.1-1954 and C9z.¢-1967)

41 (1963) internalional Code tor the Field Acceptance Tests of
Hydraulic Turbines

43 (1960) Recommendations for AC Wait-Hour Meters.

45 (1956) Recommandations for Staam Turbines. Part I; Specili-
cation

48 (1962) Recommendations for Steam Turbines. Part Il. Rutes
for Acceptance Tests.'

Amendmenl 1 (1965) -

48 (1981) Rutes lor Etectric Traction Motors.

50-05 (1956) International Electrotechnical Vocabulary. Group
0S: Fundamentat Delinitions

§0-07 (1956) inter | Electr ical vocabulary, Group
07: Electronics

50-03 (1960) tinternational Electrotechnical Vocabulary. Group
08: Electro-Acoustics (S 7. 1-1960)

50-10 (1958) Inter I Electr ical vocabulary. GGroup
10: Machi andT formers .
§0-11 (1956) International Etectr ical vocabulary, Group

11: Static Convertors.

50-12 (1955) inlernalional Elecirotechnical vocabulary. Group
12: Transductors.

50-15 (1957) internati Electr hnical Vocabulary. Group
15: Switchboards and Apparalus for C ion and Ragulali
{C37.100-1966)

50-16 (1958) International Electrotechnical Vocabulary. Group
16: Protective Relays (C37.100-1966).

actual relationships
ison of the documents involved,

1EC No

§0-20 (1958) Internati Electr ical Vocabutary. Group
20: Scientilic and Industrisl Measuring Instruments

50-25 (1965) Internationa* Etectrotechnical Vocabulary. Group
25. Generation. Transmission. and Oisinbution ol Eiectrical
Energy

50-26 (1968) inlernati Electr hnical Vocabulary. Nucle-
ar Power Plants lor Etectric Energy Generation

$0-30 (1957) International Etectr ica Vocabulary. Group
30: Electric Traction

50-31 (1958) International Electr ical Vocabulary. Group
31: Signatting and Security Apparatus for Railways

§0-35 (1958) International Electr iV bulary. Group
3S: El al ions.

£0-37 (1968) Inter Electr Vocabulary. Group
37: Automatic Controlling and Regulating Systems

50-40 (1980) Inlernationa! Electrolechnical Vocabulary. Group
40: Eiectro-Hoating Applications

$0-45 (1956) inier Etecir I Vocabulary, Group

45, Lighling

50-50 (1960) International Electr Vocabulary. Group

$0: Electrechemistry and Electrom etallurgy

§0-62 (1961) international Electr ical Vocabulary, Groun

62. Waveguides

50-85 (1964) tnter I Electr ical Vocabutary. Group

65: Radiology and Radiological Physics

$0-66 (1968) International Electr Vocabulary: Oe-
ion and M ement of lonizing Radiati by Eleciric

Means

50-70 (1959) international Electr Vi bulary. Group

70: Electro-Biotogy (C42.80-1957)

51 (19680) R dali for Indicating Elecirical Means-

uring Instruments and Their Accessories. .
Amendmenl {1967).

52 (1960) Recommendations for Voltage Measurement by
Means ol Sphere-Gaps (one sphere earlhed) (C68. 1-1968)

54 (1936) R dallons tor Standard Oirection of Motion of
Operaling Ogvices and for Indicating Lanps for Circuit-Breakars
551 (1965) Tests on Impregnaled Paper Insulated Metal-
Shaathed Cables. Part 1: Cables for Alternating Voltages lrom
10 kV up t0 and including 66 kV (excluding Gas-Pressuro. Qil-
Fiiled and Non-Oraining Cables)

Amendment 1 (1967).
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1EC No.

§5.2 (1965) Tesls on Impregnated Paper Insutated Metal-
Sheathed Cables. Part 2. Non-Oraiming Cabtes for Alternating
Voltages trom 10 kV uo to and includino 33 kV {excludino Gas-
Pressuie Cabtes).

Amendment 1 (1967).

§6-1 (1954) Specitication for Alternating-Current Circuit-Break-
ers. Chapter 1° Rules for Short-Circuit Conditions {second
edition, 1954), (Ap-
propriate C37 Standards)

§6-1-A (1959) Suppiement to Chapter 1. Rules tor Short-Crcum
Condtions; a) R d; s tor the Unit Testing bv Direct
Metnods of Crrcuit-Breakers for Making-Capacity ang Broaning.
Capacily: b} Methods lor Oetermimng Inherent Restrikang-
Vollage Wavetorms
§6-1-8 (1962) Amendments lo Chapter
§6-2 (1955) Specitication for Alter nating-Current Cucut-Broak.
ers, Chapler It: Rules for Normal Load Condibons. Part V. Rules
lor Temperature Rise (Appropriate C37 Standards)
§6-3 (1959) Specilication for Atternaling-Current Circun-Break.
ers. Chapter 11 Rules for Normat Load Conditions, Part 2; Rutes
tor Operating Conditions. Part 3: Coordination ol Rated Vol
ages. Rated Breaking-Capacities and Rated Normal Curreni
{Appropriate C37 Standiids)
§6-4 (1959) Specihcation for Alternating-Current Circuil-Brean-
ers. Chapter 111: Rules for Strength of Insulation. Chapter IV
Rules for the Selection of Circuit-Breakers lor Service; Chagles
V: Rules tor the Erection and Maintenance of Circut-Breakers in
Service, (Appropriate C37 Standards,
Amendmenl 1 (1965).
§6-5 (1963) Specitication for Alternating-Current Circuit-Break-
ers. Guide o the Fietd Testing of Circuit-Breakers with Respect
to Ihe Swiiching ol Overhead Lines on No-Load {Appropriale
CJ37 Standards)
§6-6 (1963) Speciticanon tor Alternating-Current Circuit-Break-
ers. Guide 10 the Testing of Circuit-Breakers with Respect to the
Switching ol Cables on No-Load (Appropri C37 Standards})
§6.7 (1963) Specitication tor Atternating-Current Circuit-Break-
ers. Guide to the Testing of Circuit-Breakers. with Respect to the
Switching ol Shunt Capacitor Banks
$9 (1938) Standard Current Ratings
60 (1962) High Voitage Test Techniques (Ag-ees with C68.1-
1968 and C77.1-1943 (R1953))
61-1 (1969) Lamp Caps and Holders Together with Gauges for
the Conirot of Interchangeabinty and Satety. Part 1 Lamp Caps
{Appropriate C81 dards)

~61-2 (1969) Lamp Caps and Holders Together wilh Gauges tor
the Control of Interchangeability and Safety. Parl 2:.Lamp-
holders {Appropriate C81 standards)
61-3 (1989) Lamp Caps and Holders Together with Gauges lor
the Conirol of Inerchangeability and Safety. Parl 3: Gauges
(Appropriale C81 standards)
62 (1966) Marking Codes for Values and Tolerances of Resist-
ors and Capacitors,
Amendment 1 (1968},
63 (1983) Preferred Number Series for Resistors and Capaci-
tors. 1Agraes with C83.2-1949 (R1961))
Amendment 1 (1987)
64 (1961) Tunasten Filament Lamps for General Service.

64A (1962) Lamps with a Life of 2.500 Hours. Supplement to
Publication 64,

€5 (1965) Sately Requirements for Mains Operated Electronic
and Related Equipment tor Domestic and Simitar General Use
(CEE 1-1965)

Amendment 1 (1967).

Appendix A (1969) Satety Requirements for Splash-Proot Mains
Operated Electronic Equipment,

66 (1953) Specilication for Fuses for Voitages Not Exceeding
1,000 Vohs for AC and OC
87 (1966) Dimensions of Electronic Tubes and Vaives. including

RIS 62

1EC No

67A (1967) Supplement tu Publication 67 suld sepatately

68-1 (1968) Basic Environmenta! Testing Procedures 101 Elec:
tromc Components and Etectrome Eawpment. Part 1: Generid
68-2 Basic Environmientat Testng Proceaures i Electron.c
Components and Electronic Equpment, Part 2 Test. imciudes
alt tesis histes belowy

68-2-1 (1966) Tes' A. Cotd

£8-2-2 (1966) Test B Dry Heat

68-2-3 (1969) fost Ca: Damo Veat Steady Teate
68-2:4 11360) Test O Acueleraer Dineng odii®
68-2:6 (1966) Tes: F: \ibranon,

68:2-6A (1967) Supplement to Pubization 65-7-6

68-2-68 (1967) Supctement to Pubtc

1w 68 2-6
68-2-6C {1964) Supniement 10 Pubhcition G8-2 n

68-2.7 (1969) iost G Acneleranon Sicadv Stale
68:2-8 (1960) Tos* H Storade
68-2-10 (1966) Test 3. Mould Growth,

68-2-10A {1969) Sunpioment to Pubi.cation 6€-2.10 (1268).

68-2-11 (1964) Test Ka: San Mist

60-2-13 (1966) Test M: Low-Air Pressmee

68-2-14 (1960) Test N. Change of Temperature

68-2-17 (1968) Test O: Seating

68-2-20 (1968) Tes: T: Soldering

£8.2-21 (1960} 1est t): Rot o! Terr nctuZing

Amendment 1 (1967). to Pub. 68-2-21.
68-2.27 (1967) T2st Eq Shock.
Supplement 68-2-27A (1968)
Note. Al the above tests should be used in conqunclion with
Pubtication 88-1.
68-2-28 (1966) Guidance for Oamp Heat Tests
68-2-29 (1966) Test Eb. Bump
69 (1954) R ded Melncds of N ement of Receiver:
for Amplitude Modutation Broadcast Transmissions (C16.19-
1951 (R1961})
70 (1967) Power Capaciturs.
70-A (1968) Supplement to Fubkication 70
71 (1967) Insulation Coordinatit,
1C92.1-1967 and C84 1-1954)
71-A (1962) Application Guide to Publication 71.
72-1 (1967) Oimensions and Output Ratings of Electricat
Machines. Part 1 Foot-Mounted Electrical Machines with Shat
H ghts Between 56 and 315mm (2-5/8 and 12-1/2in ) (C50.8-

1455)
72-2 (1967) Oimensions and Output Ratiegs ~f Etectrical
Machi Part 2; Oi ions of Mounting Flanj~s

73 (1955) Recommendations Regarding the Color of Push-
Buttons (C19.1-1959)

74 (1963) Method for A ing the Oxid of Insulating Oils
76 (1967) Power Transtormers (Appropriate C57.12 Standards)
77 (1968) Rules for Electric Traction Equipment

78 (1967) Characteristic Imped: and Oi ions of Radio-
Frequency Coaxiat Cables

79 (1957) Recommendations tor the Construction of Flame-
proot Enclosures of Electrical Apparatus

79-2 (1962) Flectrical Apparaius for Explosive Gas Aimos-
pheres, Part 2: Pressurized Enclosures

798-3 (1983) Electrical A tor Explosive Gas Ailmosphere.
Part 3: Tesling of Intrinsically Sate Apparatus
79-4 (1968) Electrical App tor Exp Gas Al

pheres, Part 4: Method of Test or Ignition Temperature
79-5 (1967) Eiectrical Apparatus tor Explosive Gas Atmos-
pheres, Part 5: Sand-Filled Apparatus.

-79-5A (1969) Supph t 1o Publication 79-5 (1967).

ALt PRICES SUBJECT TO CHANGE WITHOUT NOTICE




1EC No.

79-6 (1968) Elocirical Apparatus for Explosive Gas Atmos-
pheres, Part 6: Oil-tmmersed Apparatus '
797 (19¢9) Electrical Apparalus for Explosive Gas Atmos-
pheres. Part 7: Construction and Test of Elecirical Apparatus
Type of Protection "8~
79-8 (1969) Electrical Apparalus for Explosive Gas Atmos-
pheres. Part 8: Classilication ol Maximum Surface Temper atures
80 (1964) Fixed Capacitors for Direct Current Using Im-
pregnated Paper or Paper/Plastic Film Dieleciric {Agrees with
C83.11-1968)
81 (1961) Spociication lor Tubular Flyorescent Lamps tlor
General Lighting Service
82 (1962) Banasts for Fluorescent Lamps,

(C82.1-1968. C82.2-1963. and C82.3-1962)
Amendmert 1 {(1965)
83 (1957) Standards tor Plugs and Socket-Ouitlets for Domestic
and Similar General Use (Agrees with C73.10-, ,15-, .21, .23-.
.26-. and .27-1966. Partially agrees with C?3.11-1966 and
C73.25-1966)
84 (1957) Recommendations for Marcury-Arc Converters,

(CI4.1-1958)
84A (1966) Mercury-Arc inverters. S ppt to Publi
64,
848 (1967) Mercury-Arc Converters, S ppl to Publication
8s,

85 (1957) Recommendations for the Classification of Materiais,

lor the Insulation ol Electrical Machinery and Apparatus in

Relation to their Thermat Stability in Service

86-1 (1962) Primary Cells and Baeries. Parl 1: General,
{C18.1-1965) ’

Amendment 1 (1965)

86-2 (1963) Primary Cells and Batteries. Part 2: Specitication

Sheets. . (C18.1.1965)

Amendment 1 (1965)

86-3 (1965) Primary Cells and Batteries. Part 3: Terminals, «
(C18.1.1965)

Amendment 1 (1967)

88 (1957) Standard Rated Cunients (2 to 63 Amperes) ol Fuse

Links for Low Voliage Fuses

90 (1957) Recommendations for the Dimensions ol Polarized

Plugs for Hearing Aids

91 (1956) Recommended Methods of Measurement on Receiv-

ers for Freq y-Modul Broadcast Ty {C16.12.

1949 (R196 1))

92-1 (1964) Etactrical Installations in Ships, Part 1: General

Requirements

92-2 (1965) Elecirical Installations in Ships. Part 2: Graphical

Symbols

92-3 (1965) Electrical lnstalladons In Ships, Part 3: Cables

(Construction, Testing, and Installations)

Amendment 1 (1969)

92-4 (1965) Etecirical Instaliations in Ships, Part 4: Switchgear,
Electrical Protection, Distribution. and Controlgear .

92-5 (1965) Electrical Installations in Ships, Part S: Trans.
formers for Power and Lighting. Semiconductor Rectiflers.
Generalors (with Associated Prime-Movers) and Motors, Elec.
tric Propulsion Plant, Tankers

92-6 (196S) Electrical Installations in Ships, Part 6: Acces-
sories, Lighting, Accumulator (Storage) Batteries, Healing and
Cooking Appli [ C . Lightning Con.
ductors
93 (1958) Recommended Methods of Test for. Volume and
Surface Resistivities of Elecirical Insulating Materials (C59.9-
19686)

94 (1960) Magnetic Tape Recording and Reproducing Systems:
Di end Char Ist)

95-1 (1961) Lead-Acid Starler Batterles. Part I: General Re-
Quirements and Methods of Test

95-2 (1985) Lead-Acid Starler Balterles, Part I1: Dimensions of
Balteries .

95-3 (1963) Lead-Acid Starter Batteries. Part II: Dimensions
and Markings of Terminals

ENGINEERING STANDARDS

1EC No.

96.1 (1962) Radio-Frequency Cables. Part I: General Re-
quirements and Measuring Mothods.

Amendment 1 (1965)

Amendment 2 {1966)

96-1A (1964) Supplement 12 Fublcation 96-1

96-2 (1961) Radio-Frequency Cables, Part |1: Relevant Cable
Specilications,

96-2A (1965) S to Publi 96-2

986-28 (1966) Suppl to Publication 96-2.

97 (1967) Fundamental Parameters lor Printed Wiring Tech-
niques -

2 (1964) Processed Disk Records and Reproducing Equip-
ment,

Amendment t (1967)

99.1 (1956) Recommendations lor Lightning Arreslers. Parq 1:

Non-Linear Resistor Type Arresters. (C62.1-
1967)
99-1A (1965) S to Publicalion 99-1,

99-2 (1962) Lightning Arresters. Part Ii: Expulsion-Type Light-
ning Arresters (C62.1-1967)

100 (1862) Recommended Methods for the Measurement of
Direct Inter-Electrode Capacitances of Elecironic Valves and
Tubes. {C60 6-1959)

Amendment 1 {1969).

101 (1958) Rules for Auxiliary Machines on Molor Vehicles
{Electric Motors and Generators)

102 (1958) Rulas for the Electric Transmission of Vehicles with
Diesel Engines (Main DC Motors and Generators)

103 (1969) Aluminum Electrolytic Capacitors for Long Lite (Type
V) and for General Purpose Application (Type 2) .

104 (1958) R d for an | | Specification
for Alumi Alloy Conductor Wire of the Aluminum-Magne-
sium-Silicon Type .

105 (1956) Recommendations for Commercial-Purity Aluminum
Busbar Material (C?7.27-1964)

106 (1959) Recommended Methods of Measurement ol Radi-

ation from Recelvers for Amplitude-Modulation and T
Broadcast Transmissions,

108A (1962) Suppl to Publication 106

107 (1960) R ded Methods ol M on Re-

ceivers lor Television Broadcast Transmissions

108 (1967) Ceramic Dielectric Capacitors Type 1

109 (1959) Recommendations lor Fixed Non-Wirewound Resist-
ors Type 2,

Amendment 1 (1962),

110 (1959) Recommendations for Power Capacitors for Fre-
Quencios Between 100 and 20.000 Hz (c/s)

111 (1959) R dation for the R y of Commercial
Hard-Drawn Aluminum Electrical Conductor Wire (C?7.20-1960)
112 (1959) Recommended Method for Determining the Com.
paralive Tracking Index o Solid Insulating Materials Under
Moist Conditions .

113 (1958) Classification and Oefinitions of Diagrams and
Charts Used in Electrolechnology

114 (1959) Recommendation for Heat-Treated Aluminum Alloy
Busbar Material of the Aluminum-Magnesium-Silicon Type.

115 (1959) Recommaendations for Fixed Non-Wirewound Resist.
ors Type 1 for Use in Electronic Equipment,

Amendment 1 (1963)
Amendment 2 (1965)
Amendment J (1968)

116 (1958) Recommendations for Recelver-Type Metalitzed
Mica Capacitors for Use In Electronic Equipment

117-1 (1960) R ded G Symbols, Part 1: Kind of
Current, Distribution § Methods of C ion, end

Y .

Circult Elements,
Amendment 1 (1966)
Amendment 2 (1967)
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1EC No.
117-2 (1960) R ded G al Symb Part 2, Ma-
chines, Transformers, Primary Colls. ard Accumulators,

Amendment { {1966).
1173 {1963) R ded Graphical Symbols, Part 3: Con-

[

tacts. Switchgear. Mechanical Conlirols. Starters. and Elements
of Electromechanical Relays. {1966).
(Y32.2-1967)

Amendment 1 (1966)

117.4 {1983) R jed Grap Symbols. Part 4: Meas-
uring insiruments and Electric Clocks

117.8 (1963) R ded Graphical Symbols, Part 5: Gener-
ating Stations and Substations. Lines for Transmission anc
Disiribution .

117-6 (1964) R ded Grap Symbols. Part 6: Vari-
ability, € plos of Resi s. Ei of Electronic Tubes.
Valves. and Reclifiers, (v32.2.
1967)

Amendment 1 (1966).

Amendment 2 (1967)

1177 (1966) Recommended Graphical Symbols. Part 7: Semi-
conductor Dovices. Capacitors (Agrees with ¥32.2-1967) .

117-8 (1967) R ded Grap Symb Part 8: Sym-
bols for Architectural Dlagwms

178 (1“8) Graphical Symbois. Part 9: Tele-
phony, Teleg: phy and Transd

117-10 (1968) R ded Gr Symbols. Part 10:
Aerials {(Antennas) and Radio Stations (Y32, 2-1961) -
117-11 (1968) R ded Grap Symb Parl 11
Microwave Technology.

117-92 (1968) Recommended Graphical Symbols. Part 12:
Frequency Spectrum Diagrams

118 (1959) Recommenced Methods for Measurements of the
Eleciro-Acoustical Characteristics of Hearing Alds (53.3-1960)
119 (1960) Recommendations for Polycrisialiine Semi-con- -
ductor Rectitier Stacks and Equipments .

120 (1960) Recommendations for Ball and Socket Couplings of
String Insulator Units

121 (1960) Recommendation for Commercial Annealed Alum-
inum Electrical Conductor Wire (C7.23-1965)

122-1 (1982) Ouariz Crystal Units for Oscillators, Section 1:
Standard Values 8nd Conditions; Section 2 Test Conditions:

Amendment 1 (1967)

Amendment 2 (1969)

122-2 (1982) Ouartz Crystai Units for Osciilators. Section v
Guide in the Use of Duartz Oscillator Crystals,

-Amendment 1 {1969)

122.3 (1962) Quariz Crystal Units for Oscillators, Section 4
Standard Oullines,

122-3A (1966) Supplement to Publication 122-3,

123 (1961) Recommendations for Sound Levei Meters (S1.4-
1981)

124 (1960) Rocommendallons tor the Ratad impedances and

i ions of Loud
128 (1961) Gomnl Classlllcauon of Ferromagnetic Oxide
Materials and Definitions of Terms.

Amendment 1 (1965)
Amendment 2 (1966)

126 (1961) 1EC Roference Coupler for the Measurement cf

Hearing Aids Using Earphones Coupled to the Ear by Means of.
Ear Inserts (53.3-1960)

127 (1982) Carvidge Fuse Links for Miniature Fuses

120 (1981) Internationai Code for the Designation of Photo-
graphic Projector Lamps .

120 (1961) Ahernating-Current Isolators (Disconnectors) and -
Earthing Switches.

Amendment t {1963).
120A (1968) Supplement to Publication 129,

1EC No.

130-1 {1082) Connectors for Frequer.cies Below 3 MHz (Mc/s),
Part 1: Genaral Requi s and M ing Method

Amendment t (1964)
130-1A {1968) Supp! to P 130-1

130.2 (1968) C for Fr les Bolow 3 MH2 (Mc/s).
Part 2: C s for Radio Receivers and A d Sound
€quipment,

Amendment 1 {1969)

130-3 (1988) C for Fr ies Below 3 MH2z {Mc/s).
Part 3: Battery Connectors

130-4 {1088) C for Freq ios Below 3 MH2z (Mc/s).
Part 4: Circular Multipole Connectors with Threaded Coupiing
130.5 (1966) C for Fr ies Below 3 MH2 (Mc/s).
Part 5: R guiar Multipole C tors with Blade Contacts
130.6 (1965) C tor Frequencies Below 3 MHz {Mc/s).
Part 6: Rectanguiar Minlalure Multipole Connectors with Blade
Contacts.

1308 (1969) C for Fe ies Balow 3 MH2z (Mc/s).
Part 8: Concentric Connectors for Audio Circuits in Radio
Receivers

1311 (1962) Toggle SwitLhes. Part 1: General Requirements
and Measuring Methods

131-2 (1983) Toggle Swilches. Part 2 Rgarirements for Toggle
Switches. Type 1

131-3 (1069) Lever Swi Part 3: Requi ts for S

of Type 2, Quick Muke, Quick Break (Toggle Swilches) .
132.1 (1962) Rojary Water Switches (Low Currant Rating). Part
t: General Requi-ements and Measuring Methods

132-2 (1983) Rotary Water Switches {Low Current Rating). Part
2: Rolary Water Swiiches with Central Mounting,

132-2A (1965) Suppl to Pub 132.2,

132.3 (1963) Rotary Water Switches{Low Current Rating). Part
3: Rotary Water Swilches with Two-Hole Mounting, 3

132-2A (1968) Supp!! to Pub 132.2,

132-4 (19868) Rotary Water Switches {Low Current Rating). Part
4: Rotary Water Switches with Central Mounting: Maximum 12
Positions: Maximum Diameter 40mm

132.8 (1966) Rotary Water Switches (Low Current Rating). Part
S: Rotary Water Switches with Two-Hole Mounting: Maximum 26
Positions: Maximum Diameter 60mm

133 (1967) Dimensions lor Pot-Cores Made of Ferromagnetic
Ox'des and Associated Parts,

134 (1961) Rating Systems for Elecironic Tubes and Vaives and
Analogous Semiconducior Devices (1961)

138 (1981) Numbering of Electrodes and Designation of Units in
Elecironic Tubes and Valves {1961)

136-1 {1962) Dimensions of Brushes and Brush-Holdors for
Electrical Machinery. Part 1: Principal Dimensions and Toler-
ances (C64.1-1983)

136-2 {1967) Dimensions of Bmshes and amsh Holders for
Electrical Machinery. Part 2: Comp Di i of
Brushes. Terminations of Brushes (C64.1- 1963) .-

137 (1962) Bushings for Alternating Voltages Above 1.000 V
(C16.1-1984) .

139 (1062) Methods of Measurement of Essential Electrical
Properties of Receiving Aerials in the Frequency Range from 30
MHz (Mc/s) to 1,000 MHz {(Mc/s).

130-A (1963) S to Px 136.

139 (1962) Preparation of Outline Drawings of Oscilloscope and
Picture Tubes .

140 (1982) Giassware for Lighting Fittings .

141-1 (1963) Tests on Di-Filled and Gas-Pressure Cables and
Thek Accessories. Part I: Oll-Filled, Paper-insulated, Metat-
Sheathed Cables and Accessorlies for Alternating Voltages up to
2I5kV,

Amendment 1 (1967)
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1EC No.

141-2 (1963) Tests on Ou.Fiied and Gas-Pressyre Cables and
Thewr Accessories. Parl Il Internal Gas-Pressure Cables and
Accessories for Alternating Voltages up to 275 kV. including

Amendment 1 {1967)

141.3 (1963) Tests on On-Filled and Gas-Pressure Cables and

Thewr Accessories. Part 1Ht: External Gas-Pressure {Gas Com-

pression) Cables and A ies for Al q Vollages up to

275 kV.

Amendment 1 (1967).

142 (1962) Magnetic Sound Recording on 16mm and 35mm Film

for the international Exchange of Television Programmes

143 (1963) Senes C. lors tor Power Sy

144 (1963) Degrees ot Protection of Encineirac tor Low-Voltage

Swilchgear ana Controigear

145 (1963) Var-Hour (Reactive knergy) Mele's

146 ms:l) M ystalline Semi her Cells.
blies. and EQuip "

147-0 (1966) Essential Ratings and Characteristics of Semi.

conductor Devices and General Principles of Measuring Meth-

ods. Part O: General and Terminologv.,

147-0A (1969) S to Pubhcati 147-0

147-1 (1963) Essential Ratings and Characteristics ol Semi-
conauclor Devices and General Principie ol Measuring Melhods.
Part 1. Essential Ralinos and Charactuisdia.

147-1A (1963) Supplement to 147-1,

147-1B (1969) Supplement 10 147-1 and 147-1A.

147-2 (1963) Essential Ralngs ana Characterisiics of Sem-
conduclor Devices and Generat Principles of Measuring Meth-
ods. Part 2. General Principles of Measuring Methods, including

147-2A (1969) Suppiement to 147.2,

148 (1969) Letter Symb for Semi D and
Integrated Microcircuits

149-1 (1963) Sockets for Electronic Tubes and Valves. Part I:
G I Requir Is and Melhods of Test.

149-2 (1965) Sorkets for Elecironic Tubes and Valves, Part I1:
Specilication Sheets for Suckels and Dimensions of Wiring Jigs
and Pin Straghteners,

149-2A (1968) S 10 Publication 149.2

149.28 (1969) Supp! i 10 Publication 149-2

150 (1963) Testing ana Calibration of Unrasonic Therapeutic
Eauipment

1510 (1966) Measurements ol the kieckrical Properties of
Etectronic Tubes and Valves. Part 0: Precautions Relaling to
Methods ol Measurement of Elecironic Tubes and Valves

151-1 (1963) Measurements of the Etecirical Propesties of
Elecironic Tubes and Valives, Part |: Measurement of Elecirode
Current

151-2 (1963) Measurements of the tlectrical Properties of
Electronic Tubes and Valves. Part I1: Measurement of Heater of
Filameni Current

151-3 (1963) Measurements of the Elecirical Properties of
Electronic Tubes and Vaives. Part HI: Measurement of Equiva-
tent tnpul and Output Admittances

151-4 (1963) Mmeasuremenis of the Elecirical Properties of
Electronic Tubes and Valves, Part IV: Methods of Measuring
Noise Factor

151-5 (1964) measurements of the Etecirical Properties of
Electronic Tubes and Valves. Part V: Methods of Measuring Hiss
and Hum

151-6 (1965) Measurements of the Elecirical Properties of
Electronic Tubad and Valves. Parl VI: Melhods of Application of
M ical Shock (Impulse) Excitation to Elecironic Tubes and
Vaives

151-7 (1964) Measurements of the Elecirical Properties of
Electronic Tubes and Valves. Part VII: Measurement of Equiva-
tent Noise Resistance {C60.9.1964)

1EC No.

151.8 (1966) Mcasurements of the Etecincal Properhes ol

Electronic Tubes and Vaives. Part VIII- Measurement ol Cath-

ode Heating Time and Heater Warm-Up Time

151.9 (1966) Measurements of the Elecirical Properties ot

Etectronic Tubes and Valves, Part 1X: Methods of Measuring the

Cathode-Interface Imped

15110 (1966) Measurements of the Electrical Properties of

Electronic Tubes and Valves, Part X: Melhods of Measurement

of Audio-Frequency Output Power ana Distorlion (C60 15.1963)

151-11 {1966) Measurements of the Electrical Propetties ol

Etectromc Tubes ard Valves. Part XI° Methods of Measuremeni

of Rado-Frequency Oulpul Power (Agrees with C60. 15-1963) .

151:12 (1966) Mecasurements of the Electrical Properties of

Electronic Tubes and Valves. Part XH: Methods of Measuring

Electrode R« Te a Amplit Factor.

Conversion Resistance. and Conversion Transconductance

(C60.15-1963)

151:13 (1966) Mcasurements of the Electrical Properties of

Etectronic Tubes ana Valves, Parl X111 Methods ot Measure-

ment ot Emission Current rom Hol Cathodes for High-v

Electronic Tubes and Valves (C60. 15- 1963)

151-14 (1968) Measurements of the Electrical Properties ol

Electronic Tubes and Valves. Part X1V: Methods of Measurement

of Radar and Oscitoscope Cathode-Ray Tubes

151:15 (1967) Mmeasurements of the Electrical Properties of

Electronic Tubes and Vaives, Part XV Methods of Measurement

of Spurious and Unwanted Electrode Currents

151.16 (1968) Measurements of the Electrical Properties of

Erectronic Tubes and Valves. Part XVI: Methods of Measurement

for Television Picture Tubes

15117 (1969) Measurements of the Electrical Properties of

Electronic Tubes and Valves, Part XVII: Methods of Measure-

meni of Gaslilled Tubes and Valves

151.18 (1968) Measuremenis of the Elecirical Properties of

Electronic Tubes and Valves, Part XViil: Melhods of Measuve

ment of Noises Due to M or A ; |

151-18 (1969) Measurements of the Elecirical Properties of

Erecironic Tubes and Valves, Part X1X: Methods of Measurement

on Corona Stabitizers

151-20 (1969) Measurements of the Elecirical Properties of

Electronic Tubes and Valves. Part XX: Measurement of Thyrat.

ron Pulse Modulalors

152 (1963) Identificaton by Hour Numbers of the Phase

Conductors of 3-Phase Electric Systems

153+1 (1964) Hollow Metallic Waveguides, Part I: General

Requirements and Measuring Methods

153-2 (1964) Holow Metaliic Waveguides. Pavl " Relevanl

Specthications for Ordinary Rectangular W, "]

Amendment 1 (C83.10-1963)

Amendment 1 {1968). sold separately

153-3 (1964) Hollow Metallic Waveguides. Part 111: Retevant
ifh for Flat R gular Wa o

1534 (1964) Hollow Metatiic Waveguudes. Part IV; Retevant

Specifications for Circular Waveguides.

(C83.19.1958)

Amendment 1 (1968) .

1535 (1968) Hollow Metallic Waveguides, Part V: Relevant

Specificati for R gular Wavegui with Circular Qute

side Cross.Saction .

153+6 (1967) Hollow Metatlic Waveguides Part VI' Relevant

Specifications for Medium Flal Rectangular w

1541 (1964) Flanges for Waveguides, Parl I: General Re-

quirements and Measuring Methods

154-2 (1968) Flanges lor W. guides. Part Il; R 1 Specilis

cation for Flanges for Ordinary Reclangulav Waveguides

154-3 (1968) Flanges for Wavegui Part i1 Relevant

Speclfications for Flanges for Fiat Reclanguiar Waveguides

154-4 (1969) Flanges for Waveguides. Part IV: Relevant Specili-

i for Flanges for Circular Waveguides .

155. (1963) Giow Siarters for Tubular Fluorescent Lamps

(C78.180-1966).

Amendment 1 {1965)
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275 (1968) Polystyrane Film Dielectric Capacitors
276 (1968) Detinitions and Nomenciawre for Carbon Brushes.
Brush-Holders. Commutators. and Slip-Ring (Agrees with C64.1-
1963}
277 (1968) Detinitions for Swilchgear and Controlgear
(C37.100- 1966 and C42.25-1956)
278 (1988) Documentation To Be Supplied with Electronic
Measuring Apparatus
270 (1969) Measurement of the Winding Resistance of an A.C.
Machine during Operation at Alternating Voltage
280 {1968) Class 0.5 Alternating-Currant Watthour Meters
281 (1969) Magnetic Cores for Applicalion in Coincident Current
Matrix Stores Having a Nominal Selection Ratio of 2:1
262-1 {1968) High-Voltage Fuses, Part 1: Current-Limilino
Fuses
283 (1966) Mathods for the M of F y and
Equivalent F of U d F of Filter Crystai
Units
204 (1968) Rules of Behaviour with Respect to Possible Hazards
When Dealing with Electronic Equip and Equip Em-
ploying Similar Techniques.
208 (1968) Packaging of Components on Continuous Tapes
1287 {1089) Calculation of the Continuous Current Rating of
Cables (100% Load Factor)
1288-1 (1969) Tube and Valve Shields. Part 1: Ganeral Re-
quirements and Methods of Test
1208-2 (1669) Tube and Valve Shieids, Part 2: Specification
Sheets for Shieids for Tubes and Vaives and Dimensions of
Testing Devices and Gauges for Shields (C57.12.00-1968.
C57.12.90-1968, and C57.16-1958)
:289 (1968) Raactors (C57.12.00-1968. C57.12,90-1968.
C57.16-1958)
200 {1969) Evaluation of the Thermal Endurance of Electrical
Insulating Varnishes by the Helical Coll Bond Test
201 (1969) Fuse Detinitions (C37.40 through CI7.47-1962)
$202-1 (1969) Low-Voltage Motor Starlers, Part 1; Direct-on-Line
(Full Voltage) AC Starters

293 (1988) Supply Voltages for Transistorized Nuclear In- |

struments
+204 (1969) A of the D i of a Cylindrical
Component Having Two Axial Terminations -

<295 (1989) DC Periodmeters: Characteristics and Test Methods .

206 ({1989) Specification for New Insulating Oils for Trans-
formers and Switchgear.

297 (1989) Dimensions of Panels and Racks (for Nuclasr
Electronic Instruments) (C83.9-1968)

209 (1969) Measurement of the Performance Characteristics of
Electric Blankets .

300 (1969) Manageriat Aspects of Reliabifity .

301 {1969) Preferred Di s of Wire Terminations of Capaci-
tors ond Rasistors. .

304 (1969) Standard Colours for P.V.C. Insulation for Low-
Frequency Cables and Wires (C83. 1-1969) .

1EC No.

.305 (1989) Char istics of String Units of the Cap
and Pin Type (C29.2-1962 (R1969))
307 (1989) Etectric Fans and Reguiators for Use in Ships
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TABLE 11. Original Length Unit in IEC Recommendations

1955-1961 1962-1969

Original length unit U.S. particiyated
in voting

Number | Percent * | Number |Percent *

YeSooiiiinnneiiinan, 8 k2R - 299
2 8.7 hX} 17.2

10 431.5 X 47.1

] 26.9
| . 5.2

32,1

7.5

E. Allinch

Total

*Percent of tonal,
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TABLE

11:C
Ree.
T
45
46
5
55-1
55=2
56-4
60
61
61-1
61-2
61-3
64
65
67
68-2-6
68-2-7
68-2-11
68-2-13
68-2-17
68-2-20
68-2-21
68-2-27
68-2-29
72-1
72-2
74
76
78
79
79-4
79-6
79-7
81
82

83
86-2
86-3
92-1
92-3
93
94

95-2
95-3

12,

length
unit +

8
B
8

:Uﬁ>>=ﬂﬁ(’:===ﬁ==>>>>>>>5>>====ﬁ=>>>

TAANT>>N

> >

Original uU.s

Intern
. U.K.
(ANSDH (BS)
e
132
752
C68.1 358
Ccy? 16
C68.1.C77.1
m 3
161
415
448
Cs0.8 3979
1979
148
C57.12
3040
229
4056
1853
Cc821,C82.2] 2818
Cg2.3
2) 546, 1363
Ci8.1
Ci18.1 397
C59.3 2782
3911

CGermany
(DINY

1953

«

49810

(5)
40046/8

40046/15
40046/ 18
40046/19

(6
6)

49862
7

49440-1
(6]
®
89001
89001

v)]

723111-12

72311/1-12

1EC AND ELECTRICAL ENGINEERING STANDARDS

ational Electrical Standards Having Length Units

Japan
JIS)

BRI1OI
B&102
ciroo

C7709

C7501.7517

C7104
C5028

C5028
5029
5031

C5035
Co9i2

Cc2101
C4301, 4308

C0901, 0903

C7601
Ccg101

C8302

Ci410
C6481
C5509, 5550
5551

India France
(1S)  [{tAFNOR)
1876
692
2071
418. 1258
418
616
2684
C90-163
CY0-165
2106 CY3-001
589 C93-001
589 93-001
589 93-001
' C90-180
CY0-182
1231
2223
135
2026 C52-100
2148
2418 C72-210
1534
1293
(12)
3396
43717
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TABLE 12. International Electrical Standards Having Length
Units — Con.
1EC Original U.s. U.K. Germany Japan India France
Rec. lcn;l'lh. (ANSDH (BS) (DIN) J1S) (iS) (AFNOR)
unit *
96-2 A 2316
97 B 40801 C5010
98 C 1928 45536-17, C8502
45546-7
99..2 c C62.1 3070, 485¢
100 D C60.6 C7111 4096
103 B 2134 141230,41240 | C5140, 6411 | 4317
41332 6440, 6451
104 B 48200/6
106 A 905 45300 4546
108 B 2133A 41920 C6422 1980
109 B 2112 C6401,6406 | 2903
11 B C7.20 215, 2627 48200/5
14 B 2898  |1748/1, 43670
115 B 2112 | 44050, 44052 | C6406, 6401 | 2902
116 B 2132 41120 C6441 2001
118 A S3.3 45600 - C5512 3641
121 A C7.23 2627 4800
122-3 E (10)
124 A C5515 2382
126 A $3.3 3171 42601 C5512 3641
130-1 A 3826
130-2 A
130-3 B 45315,45316 2926
130-4 B
130-5 B 41622
130-6 B 41618
131-1 A 3452
131-2 B
131-3 D
132-1 A 41619, 41631 2628
132-3 B 41619,41631
132-4 B
132-5 B 41631
133 B 4061 41293,41294 C2516
136-1 E Cé64.1 (13)) 3003 C51-902
136-2 B C64.1 3003 | C51-902
140 B 364 | 40450, 49999 C7708 :
141-1 A C3607
141-2 A C3608
141-3 A
142 D 2981 15552, 15655.
15687
149-2 D 41557/1,2,6 3354
41559/1,2,6
149-2A B
149-2B

"
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TABLE 12. International Electrical Standards Having Length
Units— Con.

tEC  |Original U.S. U.K. Germany Japan {ndia France
Rec. length (ANSD (BS) (DIN) (J18) (1S) |(AFNOR)
unit *
151-3 B
151-18 A
153-1 B 4493
153-2 E C83.10 47302
153-3 B 47302
153-4 D C83.19 47302/2
153-5 C
153-6 D
D 154-1 B
154-2 D
154-3 B
154-4 B
158-1 A 2959
159 C 44424 C6504, 6506
161 B 2135 41170 3723
162 B 3820 C17601, 7602 [1913,1777
169-2 E
169-3 B 45317
169-4 B
171 A
172 A C3003
174 A C9601 1169
175 A 380 C9601 555
180 A 3361 2982
182-1 A 46435 C3102-3 4800
182-2 A 46435 C3202-3, 4800
3210-1
183 A '
187 A 2133 41920 C6422 2786
189-1 A C3005
189-2 A
189-3 A
189-4 A
189-5 A :
1911 C 41871, 41879 5001
191-2 C 5000
199 A D5302 1145
203 E
207 B C1.21 215 48200/5, C3109 398
48201/5,
48202/1
208 A 3242 48200/6 C34-125
48201/6
48202/3

209 A C1.22 215 48202, 48204 398 | C34-120
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TABLE 12. International Electrical Standards Having Length
Units — Con.

IEC Original u.s. U.K. Germany Japan India France
Rec. length (ANSD) (BS) (DIN) (J1S) (S)  XAFNOR)
unit *

210 48202, 48406 C34-125
220
221
226
227
228
234
238
2319
248
246
248
250
251-1
256
257
259
264-1
264-2
273
286
288-1
288-2
294
297
299
301
308
307

2515
H1277.41299/1
iz 694

Cs101, 5130
98 C8302

7. 4180 c3302 694

3775 44423
_ 4486 [ C26-230
46453 C3003 4800
44422
46396 C3208
C66-037
C93-720
C5102, 5202 C93-013

Co010

C5001

>2>2030WMO>TNAS>O>TE2>2>>2>2>>>03>A>>

<A, all mereic: B, metrie dominant: C, mined: 1. inch dominant: E. sl inch,

United States (ANSDH
() CE1.51, .101, 102, .103, .104, .10, .106, .107, .108, .109 and .| 1.
() C73.10, .15, 21,.23, .26 and .27. Partially agrees with C73.11 and C73.25.
United Kingdom (BS)
(3) 52, 98, 1164, 1875.
Germany (DIN)
(4) 49663, 49665, 49675, 49680, 49685, 49710, 49715, 49729, 49740.
(5) 41534, 41536-41539, 41549, 41544-41547. 41551, 41601, 41603, 41608, 51607,
44431,
(6) 42671 — 42673, 4267642679, 42681, 42946, 42948, 43973,
(7) 49665, 49710, 49715, 49729, 49740,
(R) 40856, 40855, 40869, 40870, 40875.
(9 45511, 45513, 45515, 45517,
(10) 45111, 45113, 45117, 45118.
(11) 43000, 43008, 43021, 43028, 43040, 43042,
India dS)
(12) 203, 267, 556, 586, 2576.




16. 1SO RECOMMENDATIONS

The International Organization for Standardization (1SO) is concerned
with standardization in all fields except electricity which is the responsibility
of 1EC. Since its organization in 1948, 139 technical committees have been
established. Additional ones are being established ecach year. Thus far. there
is no committee for pharmaceuticals and drugs: but in the field of health and
safety there are committees dealing with anesthetic and breathing equip-
ment. athletic equipment. dentistry. food, medical syringes. protective
clothing and cquipment for personal safety. stretchers, and transfusion
cquipment. Most of the committees deal with industrial materials and equip-
ment including such products as aircraft. agricultural machines. automobiles.
computers. carth moving machines. office machines. and shipbuilding. The
work of a technical committee results in an 1ISO Recommendation or an 1SO
Standard. An 1SO Recommendation requires approval of a majority of the
member countries participating in the technical committee and 60 percent of
the member countries of 1SO that voted either positively or negatively. An
1SO Standard requires that no member body of 1SO objects to transforming
an 1SO Recommendation into an 1SO Standard.

The Secretariats of 1SO technical committecs. subcommittees and work-
ing groups are distributed among 29 member countries shown in figure 4.
The predominance of the United Kingdom and France in number of
Seccretariats held is very striking. Together, they have 420 or over 40 percent
of the 1.010 total. Germany has 128 and the United States has 99. Thus.
these four countries have nearly two-thirds of the Sccretariats. The
remainder are distributed among 25 countries, mainly Sweden (41). Nether-
lands (38). USSR (36). ltaly (33). Belgium (30). and Switzerland (28). The
industrial Western European countries hold nearly 75 percent of the
Seccretariats, Eastern European countries hold about 8 percent. the U.S.
holds about 10 percent. and all other regions combined hold about 4 percent.

67
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FIGURE 4
DISTRIBUTION OF ISO SECRETARIATS
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Secretariats for seven subcommittees and 43 working groups are not yet al-
located. In view of the advantages associated with a Secretariat. it is not sur-
prising that most ISO Recommendations are based on national standards of
European countries.

The ISO Recommendations that were issued from 1951 through 1969 are
listed in table 13. If those issued in two or more parts are considered as a
separate recommendation for each part, about 1,200 ISO Recommendations
are in this list. The time period between initiation of work by the Technical
Committee and its issuance as an ISO Recommendation is 5 years Or more.
After issuance, they are reviewed at least every 5 years. Thus far, 37 of the
ISO Recommendations listed are revisions.

These 1,200 ISO Recommendations are a small percentage of the number
of national standards in industrial countries. Nevertheless, even this number

ERiC 7
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is too large to compare with national standards in this survey in view of the
limited funds and manpower available. Therefore, this survey is restricted to
a comparison of 1SO Recommendations with national standards for the fol-
lowing industrial materials and products which were selected tobe represent-
ative cf the status of international standardization and the role of measure-
ment units in such standardization:

Materials Products
Ferrous metal (steel) Antifriction bearings
Non-ferrous metal Building construction
Plastics Pipe and tubing
Rubber Screw threads and fasteners

For cach of these groups. there are sufficient 1ISO Recommendations to be
indicative of the problems involved and the achievements in harmonizing na-
tional standards.
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Ref.
Rl -1951

R2  -1966

=1953
R4 -1953

RS -1954
R6  -1954

R7  -1954
R8 -1954
RY  -1968
[H{ATHY
RIO -1954
RI1 ~1954
RI2 -~1955
RI3 -1958
RI13/A!
~1968
R4 -]1955

RIS/
~1968

RI6 -195§
RI17 -1955
RI7/Al

-1966
RI8 -195§

RI19 ~]1956
R20  -1956
R21  -1956
R22 -1956
R23 -1956
R24  -1956
R2S -1956

R26  -1956

R27  -1ys6
R28 -1956
R29  ~1956

R30  -1956

ENGINEERING STANDARDS

TABLE 13. Numerical List —1SO Recommendations

Title

Standard reference temperiture for industrial
length measurements

Designation of the direction of twist in textile
yarns and relted products. 2nd  Edition,
replacing R2-1951 and R2/A1 1961

Preferred numbers. Series of preferred num-
bers

tnternational code for the abbreviation of titles
of periodicals

Diffuse trans mission density

Method for determining photographic speed
and exposure index

Pipe threads for gas list tubes and screwed
fittings where pressure-tight joints are made
on the threads (Y inch to 6 inches)

Layout of periodicals

tnternational system for the transliteration of
slavic cyrillic characiers, 2nd Edition
Eerata of fiest printing Sept. 1968

Aircraft connection for ground air-conditioning

Aircraft pressure cabin ground test connection

Idemtification of aircraft pipe-lines

Cast iron pipes, special castings and cast izon
parts for pressure main lines

Amendment | to 1SO Recommendation R 13-
1955

Straight-sided splines (for cylindrical shafts),
Nominal dimensions in millimetres

Rolling beurings. Radial bearings. Boundary

dimensions. General plan. Part 1. Diameter.

series 8, 9, 0, 1, 2, 3 and 4, 2nd Edition

Standard tuning frequency (Standird musical
pitch)

Guide to the use of preferred numbers and of
series of preferred numbers

Amendment | 1o ISO Recommendation R 17-
1955

Short contents list of periodicals or other
documents

Deckbolts

Rivets for hatches

Sprocket wheels

Widths of flat transmission belts and corre-
sponding pulleys

Emulsion and sound record positions ju cam-
~era for 35 mm sound motion picture film

Emulsion and sound record positions in pro-
jector for 35 mm sound motion picture film

Emulsion position in camera for 16 mm silent
motion picture film

Emulsion position in projector for direct front
projection of 16 mm silent motion picture
film

Emulsion and sound record positions in cam-
era for 16 mm sound motion picture film

Emulsion position in camera for 8 mm silent
motion picture film

Emulsion position in projector for direct front
projection of 8 mm silent motion picture film

Bibliographical strip

l""/")?

Ref.

R3It

Ereastum

-196§

R31/

=1958

R33N

=1960

R3y

-1960

R3V

-1965

R31/VH

-1965

R31/XI1

R32

~1961
-1957

R32/A1

R33

~1966
-1957

Errstom
Ereatam
Erratom 2

R34

R3S
R36
R37

R338
R39

R40
R41
R42
R43
R44
R45
R46
R47
R4#
R4y
R50
R3I
R52

RS3

-1957

-1957
-1969
-1968

~1957
-1957

-1957
-1957
-1957
-1957
-1957
~1957
-1957
-1957
-1968
-1957
~1957
~1957
-1957
-1957

-1966

Title

Basic quantities and units of the International
System of units (St units)
2nd Edition. replacing R 31/1-1956
Erratnm of fiest printig: ecember 1968

Quantities and units ol periodic and relited
phenomena

Quantities and units ol mechinics

Quantities and wnits of heat
Quantities and wnits of electricity i magnetism
Quantities and units of acoustics

Mathematical signs and symbols for use in physi-
cal sciences and technology

tdentification of medical gas cylinders

Amendment | 10 ISO Recommmendation R 32—
1957

Du Pont constant load method of measuring
abrasion resistance of wvulcanized natural
and synthetic rubbers
Errium of fies) printing. Nov. 190)

Determination of tear stremngth of vuleanized
natural and synthetic rubbers (crescent test
piece)

Determination of the mechunical stability of
latex

Determination of the adhesion strength of vul-
canized rubbers to textile fabries. 2nd Edition

Determination of tensile stress-strain proper-
ties of vulcanized rubbers, 2nd Edition

Bollards (verticat type) with and without lugs

Anchor chains. Lugless joining shackles. Kenter
type

Anchor chiiins. Studless links

Covers for deck openings for 220 mm pamps

Mushroom ventilators

Aircraft jucking pads

Directions of operation of toggle switches on
aireraft

Aircraft pressure refuclling connections

Aireraft fuel nozzle grounding plugs and sockets

Aircraft toilet flushing and draining connections

Determination of hardness of vulcanized rub-
bers. 2nd Edition

Malleable cast iron pipe fittings screwed in ac-
cordance with ISO Recommendation R 7

Steel sockets screwed in accordance with 1SO
Recommendation K 7. Minimum lengths

Pipe-lines for the transport of combustible
liquids. Nominal diameters

Grooved pulleys for V-belts. Groove sections
A.B.C.D.E

Basic rack of cylindrical gears for general
engineering

Modules and dismetral pitches of cylindrical
gears for peneral engineering and for heavy
engineering, 2nd Edition, replwing R 54-1957
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Ref.
RSS  -19§87
R56 -1957
RS6/A
-1966
RS7 -1957
RS8 -1958
R59 -1958
R60 -1958

R61  -1958

R62 -1958
RO2/AL
1965
R63 -1958
R64  -1958
-Add.
1969
R65 -1958
R66 -1958
R66/A1
-1964
R66/A2
-1968
R67 -1958
R68 -1969
R69 -1958

R70  ~1958
R71 -1958
R72 -1958

R73 -1958

R74 -1958
R75 -1958
R76 -1958
R77 -1958
R78 -1968
R79 1968
R8O -1968
R8I -1967
R82 -1959
RE3 -1959
R84 -1959

1SO RECOMMENDATIONS

TABLE 13.

Tide

Specification for seedlac

Specification for shellac

Amendment | to  1SO  Recommendation
R §56-1957

Specification for hleached lac

Suhstances of paper

Determination of <he percentage of acetone
soluhle matter in phenolic mouldings

Determination of apparent density of moulding
material that can he poured from a specified
funnel

Determination of apparent density of moulding
material that cannot he poured from a specified
funnel

Determination of water ahsorption

Amendment | to 1ISO Recommendation R 62~
1958

I.engths of flat transmission belts

Steel tubes—Qutside diameters  (larger than
419 mm (16.5 in))

Steel tubes suitahle for screwing in accordance
with 1SO RecommendationR 7

Paper vocabulary. First series of terms (English.
French. Russian)

Amendment | to 1SO Recommendation
R 66-1958

Amendment 2 to R66-1958

Muscovite mica blocks, thins and films. Methods
for grading by size

1SO General purpose screw threads— Basic
profile - 2nd Edition

Dimensions for 16 mm motion-picture film
with perforations along one and two cdges

Photographic sound record on 35 mm prints

Photographic sound record on 16 mm prints

Sound records and scanning arca of 35 mm
double width push-pull sound prints. Normal
and offset centerline types

Image produced by camera aperture and pro-
jected image area for 35 mm films

Image produced by camera aperture and pro-
jeeted image arca for 8 mm films

Determination of temperature of deflection
under load

Ball and roller hearings. Methods of evaluating
static load ratings

Bibliographical references. Essential elements

Guide on the form for standards for chemical
products and for methods of chemieal analysis,
2nd Edition

Brinell hardness test for steel, 2nd Edition

Rockwell hardness test (B and C scales) for
steel, 2nd Edition '

Vickers hardness test for steel (Load 5 1o 100
ke, 2nd Edition

Tensile testing of steel

Charpy impact test (U-notch) for steel

Izod impact test for steel

8

Numerical List—1SO Recommendations— Continued

Ref.
R8S -1959
R86 -1959

R87 -1959
R88 -1959

R8Y -1959
R9O -1959

R9I -1959
R92 -1959

R93IN
-1963
R/
-1969
RY3/IL
-1969
R94 -1959

RYS -1959
R9% -1959
RY7 -1959
RY98 -1959

RYY -1959
R100 -1959
R101 -1959
R102 -1959
R103 -1959

RIO4 -1966

R105/1
-1959
RI105/A1
-1963
R105/1/A2
-1968
R105/11
-1963
RI105/111
-1963
RI105/1V
-1968
RUOS/V
-1969
R106 -1959

R107 -1959
R108 -195Y

. R10Y -1968

Title

Bend test for steel

T'ensile testing of steel sheet and strip less than
3 mm and not less than 0.5 mm thick

Simple hend testing of steel sheet and strip less
than 3 mm thick

Reverse hend testing of steel sheet and strip
less than 3 mm thick

Tensile testing of steel wire

Hermetically sealed metal food  containers.
General data:  determination of capacity.
designation. marking. definitions. procedure
for dimensional specification

Petroleum measurement tahles

Definition of side deft or right) of spinming
machinery

Cylindrical sliver cans 2nd Edition, replacing
R 93-1959

Cylindrical sliver cans. Heights over 1000 mun

Cylindrical sliver cans on castors

Spindle gauges for ringspinning and  ring-
douhling frames

Rings for ring-spinning and ring-doubling frames
for <C» travellers (reversihle)

Rings for ring-spinning and ring-doubling frames
for <C» travellers (non-reversible)

Rings for ring-spinning and ring-douhling frames
for car-shaped travellers

Diameters of drafting rollers for cotton, wool,
spun silk and staple fihre

Diameters of pulleys for flat transmission helts

Crowns of pulleys for flat transmission belts

Width of sheets of paper

Gravity filling orifices for aircraft

Sizes and mounting dimensions of aircraft in-
strument cases (rear-mounting type)

Thrust bearings with flat seats. Boundary dimen-
sions. 2nd Edition, replacing section 2 of
R104-1959

Test for colour fastness of textiles.

First series. (Former reference: R105-1959)

Amendment to the first edition.

Second amendment to the first edition

‘Tests for colour fastness of textiles.
Sccond series

Tests for colour fastness of textiles.
Third series

Tests for colour fastness of textiles. Fourth
Series

Tests for colour fastness of textiles. Fifth series

Light metal rivets for shipbuilding. Nominal
diameters, rivet hole diameters and clearances
Light metal rivets for shipbuilding. Rivet heads
Weaving looms. Definition of side (left or right)
Weaving looms. Working width, 2nd Edition
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Ref.
R110 -1959

RI11 -1959

R112 -1959

R113 -1969
R114 -1959
R115 -1968
R116 -1959
R117 -1959
R118 -1959
Erratum F

R119 -1959
R120 -1959

R121 -1959
R122 -1959

R123 -1968
R124 -1966
R125 -1966
R126 -1959
R127 -1959
R128 -1959
R129 -1959
R130 -1959
R131 -1959
R132 -1959
R133 -1959
R134 -1962
R135 -1959
R135/A1
-1964
R136 -1959
R137 -1960
R138 -1960
R139 -1967
Ri40 -1960
R141 -1960

ENGINEERING STANDARDS

TABLE 13. 'Numerical List —1SO Recommendations — Continued

Title

Paper cones for yarn winding (cross wound).
Taper9° 1§’

Paper cones for yarn winding (cross wound)
Taper4° 20’

Paper cones for yarn winding (cross wound).
Taper3°30’

Rolling bearings. Accessories. 2nd Edition

Composition of 99.8 unalloyed magnesium
ingots

Classification and composition of unalloyed

~ aluminum ingots for remelting. 2nd Edition

Common names for pesticides. First list (Eng-
lish. French, Russian)

Determination of boiling water absorption

Determination of methanol-soluble matter in
polystyrene

Determination of frec phenols in phenolfor-
maldehyde mouldings

Determination of free ammoniit and ammo-
nium compounds in phenol-formaldehyde
mouldings

Composition of magnesium-aluminum-zinc alloy
castings

Composition of magnesium-aluminum-zinc alloy
ingots for casting purposes

Sampling of latex, 2nd Edition

Determination of total solids of latex, 2nd Edi-
tion, replacing R 124-1959

Determination of alkalinity of latex, 2nd Edition,
replacingR 125-1959

Determination of dry rubber content of latex

Determination of KOH number of latex

Engineering drawing. Principles of presentation

Engineering drawing. Dimensioning

Colour identification of mechanical control
circuits for aircraft

Expression of the physical and subjective mag-
nitudes of sound or noise

Determination of resistance to flex cracking of
vulcanized natural or synthetic rubber (De
Mattia type machine)

Determination of resistance to crack growth of
vulcanized natural or synthetic rubber (De
Mattia type machine)

Non-screwed steel tubes for general purposes
2nd Edition, replacing R 134-1959

Paper vocabulary. Second series of terms

Amendment 1 to 1SO Recommendation
R135-1959

Simple torsion testing of steel wire

Determination of wool fibre diameter. Projection
microscope method

Universal yarn count system

Standard atmospheres for conditioning and test-

ing textiles, 2nd Edition

Field and laboratory measurements of airborne
and impact sound transmisston

Pirn winders and cross winders. Definition of
side (left or right)
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Ref.

R142 -1960
R143 -1969
R144 -1960
R145 -1960
R146 -1968
Errstum
R147 -1960
R148 -1960
R149 -1960
R150 -1960
R151 -1960
R152 -1960
R153 -1960
R154 <1960
R155 -1960
R156 -1967
R157 -1960
Erruta E
R158 -1960
Erratum
R159 -1960
Errata E
R160 -1960
R161 -1960
R162 -1960
R163 -1960
R164 -1960
Errata

R165 -1960
R166 -1960
R167 -1960
R168 -1960
R169 -1960
R170 -1960
R171 -1961
R172 -1961
R173 -1961
R174 -1961

Title
Weaving preparatory machines. Definition of
side tleft or right)
Weft pirns for box-loaders for automatic looms.
Pirn tip dimensions. 2nd Edition
Reverse bend testing of steel wire
Wrapping test for steel wire
Verification of Vickers hirdness testing ma-
chines, 2nd Edition
Erratum of fiest printing March 1968
Load calibration of testing muchines for tensile
testing of steel
Beam impact test (V-notch) for steel
Modified Erichsen cupping test for steel sheet
and strip
Raw, refined and boiled linseed oil
Marking of hatchwiy beams
Marking of wooden hatchway covers
Ordinary glasses for scuttles and lights. Dimen-
sions .
Marking of rolled, drawn and extruded products
in light metals or in light alloys for shipbuilding
details
Limiting values for the adjustment of centres for
transmission pulleys
Verification of Brinell hardness testing machines,
2nd Edition
Determination of forms of sulphur in coal
Erratum of first printing. Nov. 1961
Determination of ash of hard coal
Ertatum of first printing. Nov. 1961
Determination of total sulphur in coal by the
Strambi method
"Errata of first printing. Nov. 1961
Asbestos cement pressure pipes
Pipes of plastics materials for the transport of
fluids (Outside diameters and nominal pres-
sures), Part I: Metric series
Location of. recording heads for three magnetic
sound records on 35 mm film and one magnetic
sound record on 17.5 mm film
Magnetic striping of 16 mm film perforated
along both edges
Composition of aluminium alloy castings
Errata of first printing. Nov. 1961
Flanging test on steel tubes
Drift expanding test on steel tubes
Bend test on steel tubes
Stretchers, stretcher carriers and hospital
trolleys. Dimensions :
Sizes of photocopies (on paper) readible without
optical devices
Anchor chains, stud links (common links. en-
larged links, end links and joining shackles)
Determination of bulk factor of moulding
. materials
Detection of free ammonia in phenolformal-
dehyde mouldings (qualitative method)
Determination of the percentage of styrene in
polystyrene with Wijs solution
Determination of viscosity number of polyvinyl-
chloride resin in solution
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Ref.
R175 -1961
R176 -1961
RI177 -1961
R178 -1961
R179 -1961
Erratum E
R180 ~1961
RI181 -1961
R182 -1961
R183 ~1961
R184 -1961
R185 -1961
RI185/A1
-1969
R186 -1968
R187 -1961
R188 -1961
R189 -1961
R190 -1961
R191 -1961
R192 -1961
RI93 -1961
R194 -1961
R 194/
Add. |
-1969
R194/PI
-1963
R194/Cs
-1964
R194/D
-1964
R194/NL
-1968
R195 -1961
R196 -196)
R197 -1961
R198 -1961
R199/1
-1961

TABLE 13. Numerical List —1SO Recommendations — Continued

Title

Determination of the resistance of plastics to
chemical substances

Determination of the loss of plasticizers from

plastics by the activited carbon method

Determination of migration of plasticizers from
plastics

Determination of flexural properties of rigid

plastics

Determination ol the Charpy impact resistance
of rigid plastics (Charpy impact flexural test)
Erratum of first printing. June 1961

Determination of the Izod impact resistance of
rigid plastics (I1zod impact flexural tests)

Determination of incandescence resistance of
rigid self-extinguishing thermosetting plastics

Determination of the thermal stability of poly-
vinyl chloride and related copolymers and
their compounds by the Congo red method

Determination of the bleeding of colourants
from plastics

Brinell hardness test for grey cast iron

Classification of grey cast iron

Amendment | to ISO Recommendation R 185-
1961

Method of sampling paper and board for testing,
2nd Edition

Method for ‘he conditioning of paper and board
test sampies

Accelerated ageing or simulated service tests on
vulcanized natural or synthetic rubbers

Principles of operation of standards marks

Tensile testing of light metals and their alloys

Brinell hardness test for light metals and their
alloys

Vickers hardness test for light metals and their
alloys

Microcopies on transparent bases. Sizes of rec-
ommended bases

List of equivalent terms used in the plastics in-
dustry (English, French, Russian)

Second supplement to list of equivalent terms
used in the plastics industry (will be merged
with Draft ISO Recommendation No. 751)

Appendix P1: Corresponding Polish terms

Appendix Cs: Corresponding Czech terms
Appendix D: Corresponding German terms
Appendix NL: Corresponding Dutch terms

Drift expanding test on copper and copper alloy
tubes

Method of mercurous nitrate test for copper and
copper alloys

Classification of coppers

Double-dick flat pallets for through transit of
goods

Thrust ball bearings with flat seats. Normal
tolerances

1ISO RECOMMENDATIONS

Ref.

R199/11
-1968

R200 -1961

R201 -196!

R202 -1961

R203 -1961
R204 -1961
R205 -1961
R206 -1961

R207 -19¢61

R208 -1961

R209 -1968
R210 -1961
R211 -1961
R212 -1961
R213 -1961
R214 -1961
R215 -1961
R216 -1961
R217 -1961
R218 -1961
R219 -1961
R219/A!
-1968
R220 -1961
R221 -1961

R222 -1961
R223 -1961

R224 -1961
R225 -1961
R226 -1961
R227 -1961
R228 -1961
R229 -1961

R230 -1961
Emta F

R231 -1961
R232 -1961

80

Title

Rolling bearings. Thrust ball bearings with flat

seats. Toletances. Pari 2-—-Tolerances classes
6.5 and 4

Internal cleirance in unjoaded bearings. Defli-
nitions

Radial intern:l clearance in unloaded radial
groove ivne bell bearings with cylindrical
bore. Valucs

Flattening :2st on stee! tubes

Interrupted creep testing of steel at elevated tem-
peratures (load and temperature interrupted)

Non-interrupted creep testing of steel at elevated
temperatures

Determination of proof «tress and proving test
for steel ai elevated temperatures

Crcep stress ripture testing of steel at elevated
teinperatures

Composition of 99.95 unalloyed magnesium
ingots

Composition of aluminium alloy casungs (com-
plement tv R 164)

Composition of wrought products of aluminium
and aluminium alloys. Chemical composition
(per cent), 2nd Edition

Essential oils. #acking

Essential oils. Labelling and marking containers

Essential oils. Sampling

Lathe tool posts (overall internal height)

Abstracts and synopses

Presentation of contributions to periodicals

Trimmed sizes of writing paper and certain
classes of printed matter

Method of expression of dimensions and direc-
tion of manufacture of unprocessed writing
and printing paper

Microcopies. Scale of 35 mm microfitms for in-
ternational exchange

Common names for pesticides. Second list

Amendment 1 to R219-1961

Method of sampling raw cotton for.testing

Steel tubes. Thicknesses o

Voltages for aircraft electrical systems

Safety features for ground power units for D.C.
aircraft servicing and engine starting

Standard form of declaration of performance of
aircraft electrical equipment

Bolts, screws and studs. Dimensioning

Normal equal-loudness contours for pure tones
and normal threshold of hearing uader free
field listening conditions

Single box pickers for automatic looms

Pipe threads where pressure-tight joinis are not
made on the threads (4 inch to 6 inches)

Machine tool speeds and feeds

Machine too! test code

Paper vocabulary. Third series of terms
Straight-sided splines and gauges. Dimensions in
inches
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Ref.
R233 -1961)

R234 -1961
R235 -1961

Eeratum E

R236 -1961

Eeratum £
Eeratum § 2

R237 -1961

R238 --1961

Erratum E
R23Y9 -1961
R240 -1969

R241 -1961

R242 -1961
Eeratum
R242-A1
~1966
R243 -1961
R244 -1962
R245 -1962
R246 -1962

R247 -1962
R248 -1962

R249 -1962
R250 -1Y62
RN -1962
R2S2 -1962
R253 -1962

R254 1962

R255 -1962

R256 ~1962
R257 -1962

R257/A1
-1968
R258 -1962
k259 -1962
R260 -1962
R261 -1969

R262 -1969

R263 -]1962

ENGINEERING STANDARDS

TABLE 13. Numerical List—ISO Recommendotions—Continued

Title

International system for the transliteration of
Arabic characters

Files and rasps. Lengths and cross sections

Parallel shank twist drills jobber and stub series
and Morse taper shank twist drills
Eeratum of fiest printing. Sept. 1962

Hand reamers and long fluted machine reamers,
Morse taper shank
Erratum of fiest printing. Sept. 1962
Ereatum 2 of first primting. Sept. 1962

Diameters of shanks and sizes of driving squires
for rotating tools with parullel shanks
Erratum of fiest printing. Sept. 1962

Reduction sleeves and extension sockets for
tools with Morse taper shanks
Eretum of fiest printing. Sept. 1962

Drill chuck tapers

Interchangeability dimensions for milling cutters
and cutter arbors or cutter mandrels— Metric
series and inch series—2nd Edition

Shanks for turning and planing tools. Sections
and tolerances

Carbide tips for turning tools. Metric series
Erratum of first printing. March 1964

Amendment | 10 §SO Recommendation R 242-
1961

Turning tools with carbide tips. Metric series

Aircraft sealing wire

Aircraft lockwire

Cylindrical roller bearings. Separate thrust col-
lars. Boundary dimensions

Determination of ash in raw natural rubber

Determination of volatile matter in raw natural
rubber

Determination of dirt in raw natural rubber

Sampling of raw natural rubber

Widihs and lengths of conveyor belts

Ply adhesion of conveyor belts

Grooved pulleys for V-behts. Groove sections
YandZ

Quality, machining and balancing of transmis-
sion pulleys

Geomet:ical inspection of grooves of pulleys for

" \.belts

Section checKing of V-bel's

Principles for the selection of common names for
pesticides

Amendment | 0 ISO Recommendation R 257

Common names for pesticides. Third list

Transliteration of Hebrew

Tesms relating 10 microcopies and their bases

1SO General purpose metric screw threads —
General plan — 2nd Edition

ISO General purpose metric screw threads—
Selected sires for screws. belts and nuts—
2nd Edition

I1SO inch screw threads. General plan and selec-
tion for screws. bolts and nuts (diameter riinge
0.66106in)

81

Ref.
R264 -1962

R265 ~1962

R266 -1962
R267 -1962

R268 -1962
R26Y -1962
R270 -1962

R271 -1962
R272 -1968

R273/1
-1962
R273 -1962/
Al-1969
R273/11
-1968
R274 -1962

R275 -1962
R276 -1962
R277 -1962
R278 -1962

R279 -1962
R280 -1962
R281 -1962
R282.-1962
R283 ~1962
R284 -1962

R28S -1962
R286 -1962

Errata
Ermuum E

R287 -1963

R288/1
-1963

R288/11
-1969

R289 -1963

R28Y9/A1
=1968

Title

Pipes and fittings of plastics materials. Socket
fittings for pipes under pressure. Basic dimen-
sions. Metric Series

Pipes and fittings of plastics materials. Socket
fittings with spigot ends for domestic und
industrial waste pipes. Basic  dimensions.
Metric Series

Preferred frequencies for acoustical measure-
ments

Figures for wircraft instrument dials and number
plates

Aireraftinstrument dials and pointers

Sizes of correspondence envelopes and pockets

Determination of fibre length by measuring the
length of individual fibres

Implement:.ion of the Tex System for designat-
ing the size of textile fibres. yirns and similar
structures

Hexagon bolts and nuts. Widths across flats.
heights of heads, thicknesses of mns. Metric
series, 2nd Edition

Ctearance holes for metric bolts

Amendment | to ISO/R 273-1962

Clearance holes for metric bolts. 42 up 10 and
including 150 mm thread diameter

Copper tubes of circular section. Dimensions:
Metric Series

Zinc oxide

Linseed stand oils and lithographic vamishes

Raw tung oil

Standard layout for methods of analysis of
essential oils

Determination of the density and relative density
of essential oils

Determination of the refractive index of essential
oils

Ball and roller bearings. Methods of evaluating
dynamic load ratings

Sampling of conveyor belts

Full thickness tensile strength and clongittion of
conveyor belts. Specifications and method of
test

Electrical conductivity of conveyor belts. Spec-
ification and method of test

Steel tubes. Butt welding bends (90° and 180°)

ISO System of limits and fits. Part [: General,
tolerances and deviations
Errata of first printing. Februury 1964
Erratum Nu. 2 of first prinling. Februaey 1964

Method for the determination of moisture con-
tent of paper (Oven-drying method)

Slotted and castie nuts with metric thread

Slotted and castle nuts with metric thread. 42
up 10 and including 100 mm thread diameter

Determination of viscosity of natural and syn-
thetic rubbers by the shearing disk viscometer

First amendment to the first edition of ISO
Recommendation R289-1963
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Rel.

R290 - 1963
R291 -1963
R2Y2 -1967

R293 -1963
R294 -1963
R29S5 -1963

R296 -1963
R2Y7 -1963
Krrata
R298 -1963
R2YR-Add. |
-196Y
R2Y9Y -1963
R/
=196

R3OO/IT
1965
R3O0/ H
-1968
R301 -1963
R302 -1963

R0} -1963
R304 -1963

R30S -1963

R306 -1968
R307 -1963

R3OR ~1963

R30Y -1963

RI10 -1963
RIIl -1963
R312 -1963

R313 -1963
RY14 -1963
R3I5 -1963
R316 -1963
R317 -1963
R3I18 -1963
RIY -1963
R320 -1963
R321 -1963
R322 -1963

1SO RECOMMENDATIONS

TABLE 13.

litle

Common mames for pesticides. Fourth list

Standard stmospheres for condition and testing

Phastics. Determination of the melt fow index
of polyethylene and polyethylene compounds.
2nd Edition

Compression moulding test specimens of thermo-
plastic materials

Injection moulding test specimens of thermo-
plastic materials

Compression moulding test specimens of thermo-
setting materials

Self-holding tapers for tool shanks

7/24 tapers for tool shanks
Lreata of fiest printing. October 1966

L.athe centres. Sizes for interchangeability

Lathe centres. Centre angle

T slots for machine tools

1ISO Ildentification code for rolling bearings.
Group I: Radial ball and roller bearings. Group
11: Thrust ball and roller bearings. Group 111:
Tapered roller bearings. metric series

1SO Hdentification code for rolling bearings.
Group V: Tapered roller bearings, inch series

ISO identification code for rolling bearings:
Group V: Airframe bearings

Zinc alloy ingots

Determination of the Kappi number of pulp (De-
gree of delignification)

Lighting and signalling for motor vehicles and
trailers

Surface active agents. Determination of surface
tension and interfacial tension

Determination of the thermal stability of poly-
vinyl chloride and related copolymers and their
compounds by the discoloration method

Plastics — Determination of the Vieat softening
temperature of thermoplastics. 2nd Edition

Determination of the viscosity number of poly-
amides resins in dilute solution

Determination of the acetone soluble matter
(resin content of material in the unmoulded
stite) of phenolic moulding materials

Mecthods of sampling manganese ores.
Part 1.=Ore loaded in freight wagons
R 310 0 323: Analysis of manganese ores

Determination of hygroscopic moisture

Determination of silicon dioxide

Determination of active oxygen (conventionally
expressed ias manganese dioxide)

Determination of total iron content

Determination of carbon dioxide

*Determination of nickel

Determination of cobalt

Determination of arscnic

Determination of aluminium oxide
Determination of total mangianese content
Determination of sulphur

Determination of phosphorus
Determination of copper

422-764 Q1. - TV - 6

Ret.

R323 -|96}
R124 -196}
R325 ~1963
R126 -1963
R327 -1963
R32R -1963
R32Y9 -1963
R310 -1963
R331 -196}
R332 -1963
R131 1963
R334 -1963
R31S§ -1963
R136 -1963
R337 1963
R338 -1963
R339 -1963
R340 -1963
R341 -1963

R342 -1963
R343 1963

R344/1
-1963
Erratum
R344/11
-196Y
R345 -1963
R3d46 -1963
R147 -1963
R348 -1963

R34Y -1963
R350 -1963

R3S1 1963
R352 1963

R35} -1963

R354 -1963

82

Numerical List —1SO Recommendations— Continved

fule

Determination of lewd

Cones for cross winding for dyeing purposes.
Half angle of the cone 4° 207

Wood cones for cross winding. Half angle of the
cone 4° 20

Wood cones for cross winding. Nominal half
angie of the cone §° 57°

Wood cones for cross winding. Half angle of the
cone 3° 3(0°

Size of picture posteards and of lettercards

Large pallets for through transit of goods

Pipes of plastics materials for the transport of
fluids (outside diameters and nominal pres:
sures) Part 11: inch series

Determination of moisture in the analysis sample
of coal by the direct gravimetric method

Determination of nitrogen in coal by the Kjeldahl
method

Determination of nitrogen in coal by the semi-

micro Kjeldahl method

Petermination of total sulphur in coal by the
Eschka method

Determiniation of caking power of coal by the
Roga method

Plain end steel tubes. welded or seamless. CGien-
eral table of dimensions and masses per unit
length

Scemi-trailer fifth wheel Kingpin

Lifebauts for less than one hundred people

Definitions of tems appearing in 150 Recom-
mendiations for oils and pigments

Flame resistance of conveyor belts. Specifica-
tions and method of test

Cotton spinning machinery. Working width

Worsted and woollen cards. Working width

Warp tubes for ring spinning and ring doubling
spindles.  Inch dimensions. tolerances  and
ganges .

Flyer hobbins

Errtum of firs printing September 1963

Flyer bobbins for spindle diameters of 25 mm or
more and lifts of 300 mm and over

Tests on galvanized steel wire for ropes

Gialvanized steel wire ropes

Anchor chains. End shackles

Determination of moisture in the analysis sample
of coal by the direct volumetric method

Audibert-Arou dikitometer test for coal

Determination of chlorine in coal by the bomb-
combustion method

Determination of wtal sulphur in coal by the
high temperature combustion method

Determination of chlorine in coal by the high
temperature combistion method

Method of expression of dimensions of proc-
essed writing paper and certiin classes of
printed matter

Mecasurement of absorption coefficicnts in a
reverberation room
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Ref.
R3sS/1
-1963

R355/11
-1965

R35s8/111
-1967

R3SSNV
-1968

R358/V
=1969Y

R356 -1963
R357 -1963

R358 -1963

R359 -1963
R360 -1963

R361 -1963
R362 -1964
R363 -1964
R364 -1967
R365 -1967

R366 -1967
R367 -1967
R368 -1964

R369 -1964

Errata

R370 -1964

R371 -1964
R372 -1964
R373 -1964
R374 -1964
R375 -1964
R376 -1964
R377 -1964

R378 -1964
R379 -1964
R380 -1964
R381 -1964
R382 -1964
R383 -1964
R384 -1964

R385 -1964
R386 -1964

R387 -1064

ENGINEERING STANDARDS

TABLE 13. Numerical List—I1SO Recommendations — Continued

Title

Tapered roller bearings. Boundary dimensions.
Metric series: Diameter series 2 and 3. Inch
series: Lines 1,2.3.4, 8

Tapered roller bearings. Boundary dimensions.
Metric series: Extension of diameter series
2and3

Tapered roller bearings. Boundary dimensions.
Part 111. Metric series. Dinmeter series 9 and 0

Rolling bearings. Tapered roller bearings.
Boundary dimensions. Part 34— Sub-units.
Inch series :

Rolling bearings—Tapered roller  beurings —
Boundary dimensions—Part V: Sub-units -
Metric series

Essential oils. Preparation of sample. Methods
of test

Expression of the power and intensity levels of
sound or noise

Maximum aspect ratio of projector aperture for
projection of 35 mm non-anamorphotic mo-
tion-picture films

Projected image area for 16 mm film

Location of recording heads for four magnetic
sound records on 35 mm (ilm

Basic fonizing radiation symbol

Measurement of noise emitted by vehicles

Flat steel healds for general use

Twin wire healds for frame weaving, 2nd Edition

Twin wire healds for Jacquard weaving, 2nd
Edition

Pitch bound reeds, 2nd Edition

Metal reeds with plate baulk, 2nd Edition

Warp tubes for ring spinning and ring doubling
spindles. Metric dimensions, tolerances and
ginges

Symbols for indications appearing on machine
tools :

of first prining. December 1965

Conversion of toleranced dimensions from
inches into millimetres and vice versa

Terms relating to inicrocopy apparitus

Paper vocabulary. Fourth series of terms

General principles for fatigue testing of metals

Ring expanding test on steel tubes

Tensile testing of steel tube

Calibration of elastic proving devices

Sclection and preparation of samples and test
picces for wrought steel

Parullel bars

Horizontal bar

Rings

Vaulting horse and pommelled horse

Balancing beam

Interchangeable conical ground glass joints

Principles of construction and adjustment of
volumetric glassware

Burettes

Principles of construction and adjustment of
liquid-in-glass laboratory thermometers

Principles of construction and adjustment of
hydrometers

Rel.
RIXR -1964

R3I89 -1964
RI90 -1964

RI91 -1964
R392 -1964

R393 -1964
R39%4 -1964

R39S -1964
R396 -1964
R397 -1964
R398 -1964
R399 -1964

R400 -1964
R401 -1964

R402 -1964
R403 -1964
R404 1964
R40S -1964
R406 -1964
R407 -1964

R408 -1964
R40Y -1964
R410 -1964
R411 -1964
R411/A]
-1968
R412 -1965
Errata
R413 -1968
R414 -1965
R415 -1965
R416 -1965
R417 -1965
R418 -1968§
R419 -1965
R420 -1965

R421 -1965

R422 -1965

Erratum

Title

1SO metric series for basic thicknesses of sheet
and diameters of wire

Standard reference zero for the calibrmstion of
pure-tone imdiometers

Sampling and inspection of asbestos-cement
products

Building and sanitary pipes in asbestos-cement

Asbestos-cement pipe fittings for building and
SANILArY purposes

Asbestos-cement corrugited sheets for roofing
and cladding

Asymmetrical section corrugated sheets  in
asbestos-cement for roofing and cladding

Asbestos-cement slates for roofing and cladding

Asbhestos-cement flat sheets

Wrapping test for copper and copper alloy wire

Bend test for copper aind copper alloys

Vickers hardness test for copper and copper
illoys (Test laads from 2.5 to SO kef)

Tensile test for copper and copper alloys

Tensile test for copper and copper alloy tubes of

© circular section

Tensile test of copper and copper alloy wire

Brinell hardness test for copper and copper alloys

General technical delivery requirements for steel

Aircraft tow bir connections to trictors

Inscription of lincar and angular tolerances

Yoke type valve connections for small medical
gas cylinders used for anaesthetic and resusci-
tation purposes

Safety colours

Tables of Vickers hardness vilues (HV) for
metallic materials

Tables of Brinell hardness values (14B) for use in
tests made on flat surfaces

Common names for pesticides. Fifth list

Amendment | to ISO Recommendation R411-
1964 —Common names for pesticides. Fifth
list

Gum spirit of turpentine and wood turpentines
Errata of first printing. October 1966

Heads of aircraft lubricating nipples

Aircraft tyre valves

Envelopes, postcards and similar articles. Can-
cellation area

Picture postcards. Area reserved for the address |

Methods for determining thiosulphate and -
tetrathionate in processed black-and-white
photographic film. plates and papers

Specification for photographic grade sodium
sulphite

Specification for photographic grade sodium
thiosulphie, crystalline

Specificition for photographic grade potassium
bromide

Method for indicating the stability of the images
of processed black-and-white films. plates and
piapers

Specificition for photographic gride p-methyl-
aminophenol sulphate

Ermatu of first printing. March 1965
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Ref.
R423 -1965

R424 <1968

Eeratum

R425 -1969
R426 -1965
R427 -1965
R428 -1965
R429 -1965
R430 -1965
R431 -1965
R432 -1965

R433 -1965
R434 -1965

R435 -1965
R436 -1965
R437 -1965
R438 -1965

R439 -1969

R440 -196Y
R441 -1965
R442 ~1965
R443 ~-1965
Erralum

R444 -1965
R445 -1965
R446 -1965
R447 -1965
R448 -1965
R49 - 1965
R450 -1965
R451 -1965
R452 -1965

R453
R454 -1965

1SO RECOMMENDATIONS

TABLE 13. Numerical List —1SO Recommendations — Continued

Fitle

Specification for photographic g.r.nlc. hydro-
quinone

Specification for photographic L.r.u.h. sodittm
carbonate. anhydrous
Erratam of firs printing. March 1968

Quantity packaging of sensitized photographic
materials 2nd Edition

Classification of brasses, leaded brasses. special
brasses and high tensile brasses

Classification of tin bronzes and special tin
bronzes

Classification of aluminium bronzes and special
aluminium bronzes

Classification of copper-nickel alloys

Classification of copper-nickel-zine alloys

Specification for electrolytic copper wire bars,
cakes. slabs. billets. ingots and ingot bars

Characteristics of construction of ply type con-
veyor belts

Marking of conveyor belts

Lengths of Y-section V-belts (Ip=5.3 mm or
0.21 in)

ISO conventional typographical character for
legibility tests (ISO character)

Informative labelling

Chemical analysis of steels. Determination of
total carbon (Gravimetric method after com-
bustion in « stream of oxygen)

Method for the determination.of the bulking
thickness and bulk of paper

Chemical analysis of steel and cast iron. Dcter-
mination of total silicon (Gravimetric method),
2nd Edition

Shape. size and direction of operation of lever
controls on aircruft 2nd Edition

Drop wires for mechanical and electrical warp
stop motions

Verification of pendulum impact testing ma-
chines for testing steels

Marking of aircraft gas cylinders
Ercitom of first printing. September 1968

Phlogopite mica blocks, thins and splittings.
Methods for grading by size

Vocabulary of terins relating to pallets

Microcopies. Legibility tests. Description of the
1SO mire (ISO test object) and its use in photo-
graphic document reproduction

Direction of operation of machine tool controls

Marking of industrial gas cylinders for the identi-
fication of the content

Magnetic compasses and binnacles. Class A, for
use in sea navigation. Part |: General require-
ments

Aircraft connection for water of drinkable quality

Aircraft pressure re-oiling connection

Essential characteristics of 35 mm microfilm
reading apparatus

(incorporated in R 862-1968)

" Relation between sound pressure levels of nar-

row bands of noise in a diffuse field and in a
frontally incident free field for equal loudness

ke

Ref.
RA5S 1968

R4S6 -1965

R4S7 <1V6S8
R458 -1965

R459 1965
R460 -1965
R461 -1968

R462 -196§

R463 -1968
R464 1965
Errat

R465 -1965
RI66 -1965

R467 -1966

R468 -1966
R469 -1966

R470 ~1966

R471 -1966
R472 -1969

R473 -1966
R474 -1966

R475 -1966
R476 -1966
R477 -1966
R478 -1966

R479 -1966
R480 ~1966

R481 -1966
R482 -1966

R483 -1966

R484 -1966

R485 -1966

File

Analysis of soap. Determination of total crude
fatty acids

Analysis of soup. Determination of free caustic
alkali

Analysis of soap. Determination of chlorides

Determination of stiffness in torsion as a func.
tion of temperature

Girooved pulleys for narrow V-belts. (rrmwc see-
tions SPZ, SPA, SI'B

I.engths of narrow V-belts. Sections SPZ, SPA,
SPB

Conncctions  for aireraft  ground  electrical
supplies

Recommended practice for the determination
of change of mechanical properties after
contact with chemical substances

Dial gauges reading in 0.01 mm. 0.001 in and
0.0001 in

Bearings with locatingsnap ring. Dimensions
Eevata of first printing. November 1966

Double-row self-aligning roller bearings. Radial
internal clearance

Image produced by camera aperture for 16 mm
films

Preferred modules and diametral pitches of
cylindrical gears for general engincering

Surface roughness

Dimensions and conductor resistance of general
purpose clectrical cables with copper con-
ductors. for aircraft

Dimensions and conductor resistance of heat-
resisting (190 °C) electrical cables with copper
conductors. for aircraft

Standard atmospheres for the conditioning and
testing of rubber test picces

Plastics. Definitions of plastics terms. 3d edition

L.ithopone

Performance requirements for generial purpose
electrical cables with copper conductors for
aircraft

Dimensions of rectangular refriactory bricks

Pirn winders. Terminology. Basic terms and
definitions

Cone winders or cheese winders. Terminology.
Basic terms and definitions

Paper. Untrimmed stock sizes for the 1SO-A
series. ISO primary range

Paper. Untrimmed sizes. Designation. Tolerances

Perforited metal cheese centres for bast fibre
yarns

Warper's beams. Basic dimensions

Numbering of aircraft engines. cngine cyhndcrs
and combustion chambers. and direction of
engines and propellers

Plastics. Methods for maintaining constant rela-
tive humidity in small enclosures by means of
aqueouts solutions

Shipbuilding details. Ship screw propellers. Man-
ufacturing tolerances for casting and finishing

Aircraft water-methanol pressure connections
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Ret.
R4B6 -1966

R4R7 <1966
RJIRR - 1966
R489 -1966
R490 -1966
R491 -1960

R492 ~1966
R493 1966

R4Y4 <966
R4YS -1966

R496 -1966
R497 -1966
R4Y8 ~1966

R499 <1966
RSO0 - 1966

RS01 1966

RS02 1966
RS503 -1966

R5O4 -1966
RS05 -1966
R506 1966
R507 -1966
R508 -2966
R50Y ~1966
Erratum

RS0 ~1966
R5I1 -1960
R512 -1966

RS13 -1960

RS 14 1966

RSIS 1966

R516 -1966

ENGINEERING STANDARDS

TABLE 13. Numerical List—ISO Recommendutions—Continuec_l

Title

Cutting and perforating dimensions for double-
& mm motion-picture rw stock film

Steel roller chains type S 32 10 S 88 with their
associated chain wheels

Butyrometers for the determination of the per-
centisge of fatin milk by the Gerber method

Plastics. Determination of the refractive index
of transparent plastics

Single magnetic sound stripe on 16 mm motion-
picture film pecforated along one edge

Cutting and perforating dimensions for 35 mm
motion-picture raw stock film

Rolling bearings. Radial bearings. Tolernces

Dimensions for single-hole mounting. lever-
operated switches for aireraft

Paratlel shank twist drills long series

General requirements for the preparation of test
codes for measuring the noise emitted by
machines

Shaft heights for driving ind driven nuiichines

Guide 1o the choice of series of preferred
aumbers and ol series  containing  more
rounded vilues of preferred numbers :

Preparation of dry films from concentrated
natural rubber latey

Paper. Internal dinmeters of cores of reels

Power take-off and drinw-bar for agricalturad
tractors

Determination of the erucible swelling number
of coal

Determination of the Gray-King coke type of coal

Composition of wrought magnesivm-aluminium-
zine alloys

Turning tools with carbide tips. Designation and
marking

Tear propagation resistance of the carcass of
conveyor belts. (Method oftest)

Determination ol vokuile fatty acid number of
latex

Procedure for describing aircraft noise around
an airport

ldentification colours for pipes conveying Auids
in liquid- or gascous condition in land installs-
tions itnd on board ships

Principal dimensions of pallet trucks
Erravum of first printing. Ocsober 1966

Red lead

White lead

Sound signalling devices on motor vehicles.
Acoustie standards and technical specifications

Application of carbides for machining by chip
removal. Designation of main groups of chip
removal and groups of application

Turning tools with carbide tips. Internal tools.
(Metric series)

Dimensions for stereo still photography using 3§
mm objectives on 35 mm film. 5-perforation
format

Exposure-time markings for shutters used in
still cameras

85

Ref.

R517 -1966
RSIR -1966
R51Y -1966
RS20 <1966
R521 -1966

R822 -1966
R823 1966

R524 -1966
R525 1966
RE25-Add. |

=-196Y
R526 -1966

R827 ~1966
RS28 -1960

R529 -]1966
Errstum

R530 -1966
R531 1966
Erratum

R332 1966
R533 -1966
R334 -1966
R535% -1966
RS836 -1960
RS37 -1966
Erreum

RS5I8 ~1966
R53Y ~1966
R540 -1966
RS41 ~1966

RS542 ~1966
RS43 -1966
R&44 ~19606
R545 ~1966

R346 -1966

litle

Lens aperture mairkings for still camerin

Cameriaccessory shoes

Dimemsions  of  small flash  connections  for
hand-held cameras

Cereals and pulses: Determination of the miss
of 1000 grains

Michine chucking reamers with paraliel shanks
or Morse taper shanks

Special tolerances for reamers

Recommended range of outside daimeters for
milling cutters

Hard metal wire drawing dies. Interchangeability
dimensions of pellets and cases

Bonded abrasive products — General  fictures
(Designation — Ranges of dimensions— Profjles)

Dimensions of the wheel holes special applicis-
tions and tolerinces

Significance 0 purchasers ol mirks indicating
conformity with standards

Plastics, Determination of teasile properties

Refractory  products. Determination of pyro-
metric cone equivalent (Refractoriness)

Short machine taps and hand taps
Erratum of first printing. November 1966

Dimensions  for  geacral  purpose  push-pull
single-pole circuit-breakers for aireraft

Cast jron sanitary pipes and fittings for waste
waterand ventilation
Erratumof first printing. December 1966

Method for calculating londness level

Rolling bearings. Double row eylindrical roller
bearings, type RD with tapered bore 1:1.
Special requirement: tolerance class §

Determination of the thickness of single sheets
of paper

Determination of the water absorption of paper
or board (Cobb method)

Determination of paper substance

Testing of plastics with the torsion pendulum
Erratum of fiesl printing. Sanwary 1967

Conventional signs. To be used in schemes for
the installations of pipe-line systems in ships

Dimensions and conductor resistince of heat-
resisting (260 °C) clectrical cables with copper
conductors for aireraft

Determination of fusibility of fuel ash

Measurement of fluid flow by means of orifice
plates and nozzles

Oilseeds —Sampling

Definitionand murking of safety film for motion-
picture uses (replacing Draft 1SO Recom-
mendation No. 83)

Diameters and tolerances for electrodes for are
welding and filler metas for gais welding

.Léngths and tolerances for filler rods, other

than drawn or extruded. for welding

Lengths and tolerances for drawn or extruded
filler rods Tor welding, supplicd in straight
lengths
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Ret.

RS547 =1966
RS48 1966
RS54Y -1966
R550 =166
RSS1 -1966

RSS2 -1966

RSSY -1966

RS54 1966

n

RSS5 ~1966

R550 -1967
RS57 ~1967
RS58 -1967
R35Y -1967
R560 ~1967

R561 <1967
RS62 -1967

R563 -1967
RS64 -1967
R565 -1967

R566 -1967
RS67 ~-1967

R568 ~1967
R569 -1967

RS70 1967

R571 ~1967
R572 -1967
RS73 -1967

RS74 -1967
RS7S -1967

RS76 =1967

R577/1
=-1967

R&877/1
-1968

1SO RECOMMENDATIONS

TABLE 13. Numerical List—1SO Recommendations — Continued

Lithy

Lenpths and toleranees of electrodes for the
welding  off mild steel and Jow alloy  high
tensile steel

Methods of chemical amitlysis of manginese ores.
Determination af barium oxide content

Methads of chemical analysis of nangmese ores.
Determination of cambined water content

Methads of chemical analysis of mangnese ores.
Determination of titanjum content

Methods of chemical analysis of mangimese ores.
Determination of zine content

Methads of chemical anitlysis of minganese ores.
Detdmination of caleium oxide content and
magnesium oxide content

Methads of chemival analysis of manginese ores.
Determination of vanadium content

Standard atmospheres for conditioning and/or
testing.  Standard  reference  atmasphere.
Specifications

Liquid flow measurement in open chinnels. Dilu-
tion incthods for measurement of steady flow,
Part | —C onstant rate injection method

Determination of the micum indices of coke

Symbols, dimensions and layout for safety signs

Conditioning amosphere.  ‘Test  atmosphere.
Reference atmosphere. Detinitions

Steel pipes for gas and water, and for sewage.
welded or scamless

Cold drawn precision steed tubes. Metric series.
Dimensions and masses per melie

Graphical symbols for coal prepardion plnt

Determination of the volatile matter of hard

and off coke

e sections of mower cutter bars

Designations. diameters and breaking strengths
of preformed stranded steef cables for aireral
controls

Woven wire cloth and perforated plites in test
sieves. Nominal sizes of apertures

Common names for pesticides. Sixth list

Determination of the bulk density of coke in a
snall container

Heald frames for single or double row of healds

Heald Trames. Dimensions in reltionship with
pitch of the haness

Meald carrying rods. Coordination with end
loops of the healds

Metal reeds with double-spring baulk

siuttles for pirn changing sutonvtic looms

Dobby igs and pegs in wowd, metal or other
suitable material

Perforuted  parallel tubes for cheese dyeing.

{Dimensions in millimetres)

Transfer cones Tor dyeing purposes. Hal-angle
at top of cone 4°20°

Paper patterns for dobbies

Tapered  roller bearings. “lolermves. Metric
series. Part 12 Normal tolerances

Rolling bearings. Tapered roller bearings, Metrie
series. ‘Tolerances. Part 11 ="Tolerance classes
6and § .

Ret.
RA78 -196Y

R379 -1967
RARO -|V07

RE81 -1967
RS82 -1967
RSRY -1967

R84 -1967

R38S -1967

RSR6 =1967
R3R7 -1967

RERR

RS8Y 1967
R590 -1967
RS9I -1967
R592 ~1967

R393 -1967

R594 -1967

RSYS -1967

- R5Y6 -1967
R5Y7 ~1967
R5Y8 ~1967

R5Y9 -41967
ROOO - 1967

R6OI -1967
R6O2Y -1967

ROOI -1967

I erabnn

RO -1967

R6O5 -1967
R6O6 1967

ROO7 ~-1967

ROOS - 19067

Tuly

Tapered roller bearings. Polerances. Tnch sevies.
Normal tolerimees. 2d edition

Determination of total moisture in cohe

Oven test for moulded fittings in unplasticized
polyvingl  chloride (PVCY for use  under
pressire

Definition of weldability

Rolling bearings.  Toleriances, Metrie  series
pearings. Chiamlier dime nsion limits snd masi
mum shaft and housing tillet radins

Toleraees on the total thickness of convesor
bedts and on the thichnesses of covers

Plastics. Determimgtion of the maximum tem-
periture and the rate of increase of temperatne
during the setting of unsituristed  polyester
resin

Plasties. Determination of the moisture content
of non-phasticized cellulose acetite

Determinition of ash of coke ’

Determination of chlorine in coal iand cohe using
Lischka mixture

tincorporzted in RR62-196X)

Determimtion of total moisture in hard coa

Oil of Brasilian sassidviss

“Titamium dioxide for paints

Determination of the optical rotition of essentiad
ils

Paper. Untrimmed stock sizes for the 150-A
series (Supplementary series)
Lavatum oof Tist printing. Ny 1967

Conicitl fittings for syringes, needles and other
medical equipment.  Definition and - dimen:
sioml charscteristics for conical littings with
o 6% and 2 109 wper

Syringes for medical use

1y padermic needies

Definitions and terminology of cements

Limitations of angles of slope and rotation for
welding  positions  for - straight manual are
welds mide with covered electrodes of mild
steel and low alloy high tensile steels

Plastics.  Determination  of the percentage of
extractiahle materials in polyamides

Plastics.  Determination of the viscosity ratio
of polyamides in concentrated solution

Determination of arsenic in coal and coke

Determination of mineral matter in coal

Bonded abrasive products. Grinding-wheel di-
mensions (1Part D
Eeratim of Ties) prnting. Augusl 1967

Determintion of  compressive  properties of
plastics

Pulses. Methods ol test |

Short pitch transmission precision roller chiins
and chain wheels

Susfice active agents in powder Torm. Prepar-
sation of o reduced sample

Lengths of classical V-belts (Sections 7., AL B.
C.DE
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Ref..

R60Y -1967
R610 -1967
R611 -1967
R612 -1967

R613 -1967

R614 -1967

R6IS -1967

R616 -1967
R617 <1967

R6I8 -1967
R61Y -1967

R620 -1967

R621 -1967

R622 -1967
R623 -1967
R624 -1967

R62S -1967

R626 -1967

R627 -1967
R628 -1967
R629 -1967
R630 -1967
R631 -1967
R632 -1967
R633 -1967
R634 -1967
R635 -1967
R636 ~1967

ENGINEERING STANDARDS

TABLE 13. Numerical List—I1SO Recommendations— Continued

litle

Determination of carbon and hydrogen in coal
ind coke by the high temperature combustion
method

High-tensile steel chains (round link) for chain
conveyors and coul ploughs

Braking of motor vehicles and their trajlers.
Terminology

Dimensions of motor vehicles and their trailers.
Designations and definitions

Magnetic  compasses. binnacles and azimuth
reading devices, class B, for use in sea navi-
gition

Shipbuilding details. Testing of toughened glisses
for ships® side scuttles and fixed lights by the
punch method

Methods for determining the mechanical prop-
erties of the weld metal deposited by elec-
trodes 3.15 mm or more in disnmeter

Determination of the shatter indices of coke

Calculation of rectangutar  symmetrical fillet
welds statically loaded in such a way that the
transverse section is not under any normal
stress (or=0)

Paper. Overall timmed sizes of articles of sta-
tionery thit include detachable sheets

Methods of chemical analysis of manganese
ores. Determination of chromium content

Mcthods of chemical analysis of manganese
ores. Determination of zine content. (Polar-
ogriaphic method, for zine content from 0.008
to 0.1% inclusive)

Methods  of chemical analysis of manganese
ores. Determination of metallic iron content.
(Photometric method for metallic iron content
up to and including 2%)

Determination of phosphorus in ash from coal

Paper and board. Sizes of folders and files

Cellulose pulps. Extraction from pulps of ma-
terials soluble in dichloromethane

Determination of carbon and hydrogen in coal
ind coke by the Licbig method

Strength caleulation of butt welded joints

Fundamental welding positions and definitions
of rotation and slope for straight welds

Common names for pesticides. Seventh list

Chemical analysis of steels. Determination of
manganese (Spectrophotometric method)

Structuril steels

Mosaic parquet panels

Mcthods of test for determining whether an elec-
trode is & deep penetration electrode

Cork. Glossary

Mcthods of test for general purpose electrical
cables with copper conductors for aircraft

Code of symbols for covered electrodes for arc
welding of mild steels and low alloy high ten-
sile steels

Code of symbols for filler rods for gas welding
of mild steels and low alloy high tensile steels

£

G

Rel.

R637 -1967
R638 -1967
R639 -1967
R640 -1967
R641 1968
R642 1967
R643 -1967
R644 -1967
R64S -1967

R646 -1967

R647 -1968

R64E -1968
R649 ~1968
R650 ~1968

R6S1 1968
R652 -1968
R653 -1968
R654 -1968
R6SS 1968

R656 -1968

R6S57/1
-1968

Erraum
R657/11
-1968

Erratum

R657/111
-1969

R657/1V
-1969

R6S7/V1I
-1969

R6S7/1X
-1969

A
L

title

Mecthods of test for determining the mechanical
properties of weld metal deposited by filler
rods for gas welding mild steels and low alloy
high tensile steels
with
Annex: Information concerning heat  treat-
ment

Cellulose pulps. Determination of dry matter
content of pulp

Symbols for languages, countries and authorities

Calibration of standardized blocks to be used for
Vickers hiardness testing machines

interchangeable spherical ground glass joints

Hardenability test by end quenching steel Jom-
iny test)

Micrographic determination of the austenitic
grain size of steels

Conventional signs to be used in schemes for
the installations of ventilation systems in
ships

Statistieal vocabulary and symbols. First series
of terms and symbols. Part 1: Statistical
vocabulary

6 and 7 bit coded charicter sets for information
processing interchange

Determination of the yields of tar. water. gas
and coke residue by low temperature distilla-
tion of brown coal and lignite

One-mark pipettes

Density hydrometers for generl purposes

Relative density 60/60 °F hydrometers for gen-
eril purposes

Solid-stem calorimeter thermometers

Enclosed-scale calorimeter thermometers

Long soliu-stem thermometers for precision use

Short solid-stem thermometers for precision use

l.ong enclosed-scale thermometers for precision
use

Short enclosed-scale thermometers for precision
use

Structural steel sections. Part 1. Dimensions and
sectional  properties of hot-rolled equal-leg
angles — Metric series

Erratnm of first printing April 1968

Structural steel sections. Part 1. Dimensions
and sectional propertics of hot-rolled unequil-
leg angles. Metric series

Errnum of fiest printing April 1968

Structural steel sections. Part 111, Dimensions
and sectional properties of hot-rolled equal-
leg angles ~ Inch serics

Structural steel sections. Part 1V. Dimensions
and sectional properties of hot-rolled unequal-
leg angles - Inch series

Dimensions of hot-rolled steel sections. Part
VI Parallel flange l-beams. Inch series.
Dimensions and sectional properties

Structural. steel sections. Part 1X. Dimensions
and sectional properties of hot-rolled parallel
flange column sections — Inch series

onild?
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R658 -1968
R65Y -1968
R660 -1968
R661 -1968
R662 -1968
R663 -1968
R664 -1968

R665 -1968

R666 -1968
R667 -1968
Grratum

R668 -1968
R669 -1968
R670 -1968
R671 -1968
R672 -1968
R673 -1968
R674 -1968
R675 -1968
R676 -1968
R677 -1968

R678 ~1968

R679 -1968
R680 -1968
R681 -1968
R682 -1968
R683/1
-1968
R6E3/ I
-1968
R684 -1968
R685 -1968

1SO RECOMMENDATIONS
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TABLE 13. Numerical List—1SO Recommendations — Continued

Title

Oleaginous seeds. Determination of impurities

Olcaginous seeds, Determination of oil content

Crude vegetable oils and fats. Determination of
acidity

Crude vegetable oils and fats. Preparation of
contract sample for analysis

Crude vegetable oils and fats. Determination of
moisture and volatile matter

Crude vegetable oils and fats. Determination of
insoluble i mpuritics

Oleaginous seeds. Reduction of contrict samples
to samples for analysis

Oleaginous sceds. Determination of moisture
and volatile matter

Mounting of plain grinding wheels by means of
hub flanges

Determination of rite of cure of rubber com-
pounds by the shearing disk viscometer
Erratum of first printing February 1968

Dimensions and ratings of freight containers

Rating of resistance welding equipment

Dimensions of straight resistance spot welding
electrodes

Chemical analysis of steel and cast iron. Deter-
mination of sulphur (Method after combustion
in a current of oxygen and titration with
sodium borate)

Analysis of soaps. Determination of moisture
and volatile matter

Analysis of soaps. Determination of foreign
matter of low solubility in ethanol

Calibration of standiurdized blocks 1o be used
for Rockwell B and C hardness scale testing
michines

Determination of dimensional change of woven
fabrics subjected to laundering near the boil-
ing point.

Spices and condiments. Nomenclature. First list

Basic rack of straight bevel gears for gencral
engineering and heavy engineering

Modules and diametral pitches of straight bevel
gears for general cngincering and  heavy
engineering

Method of testing strength of cements

Chemical analysis of cements. Main constituents
of Portland cement

Chemical analysis of cements. Minor constit-
uents of Portland cement

Chemical analysis of cements. Determination
of sulphur as sulphide

Heat-treated steels, alloy steels and free cutting
steels. Part I: Quenched and tempered un-
alloyed steels

Heat-treated steels, alloy steels and free cutting
steels. Part 2: Wrought, quenched and tem-
pered steels with 196 chromium and 0.2%
molybdenum .

Analysis of soaps. Determination of total free
alkali

Analysis of soaps. Determination of total alkali

&8

Ret.

R686 -1968
R687 -1968
R68R -1968
R68Y -1968

R690 -1968
R6Y1 -1968

R692 -1968

R693 -1968
R694 -1968
trratum

R69YS -1968

R6Y6 -1968

R697 -1968
R6Y8 -1968
R6Y9 -1968
R700 -1968
R701 -1968

R702 -1968
R703 -1968

R704 -1968

R70S -1968
R706 -1968
R707 -1968
R707 -Add.

~1969

R708 -1968

R709 -1968
R710/t
~1968
R710/11
-1968
R711 -1968
R712 -1968
R713 -1968
R714 -1968

Title

15 mm Filmstrips. Dimensions and formats

Determination of moisture in the analysis sample
of coke

Filler rods for braze welding. Methods of test
for determining the characteristics of the
deposited metal

Microcopies. Legibility tests. Description and
use of the SO micromire (1ISO micro test
object) for checking a reading apparatns

Bibliographical references. Esseatial and sup-
plementary clements

Tolerances on spanner gaps and sockets (Metric
vitlues for general use)

Pulps. Determination of alkali solubility of pulp

Dimensions of seam welding wheel blanks

Positioning of magnetic compasses in ships
trenum of first printing March 1968

Determination of the resistance of glass to attack
by a boiling aqueous solution of mixed atkali

Surface active agents. Mcasurement of foaming
power

Surface active agents. Determination of apparent
density of washing powders before and after
compaction

Filler rods for braze welding. Methods of test for
determining the conventional bond strength on
steel. cast iron and other metals

Pulps. Determination of alkali resistunce

Rating of manual arc welding equipment

International gear notation. Symbols for geo-
metrical data

Spindle noses and face plates types A and Cam-
lock. Sizes for interchangeability

Troughability of conveyor belts. (Characteristic
and method of test)

Naming principles

Method for the determination of density of latex

Determination of coagulum cantent of latex

Milk and milk products. Sampling

Addendum to ISO/R 707-1968

Filler rods for gas welding. Test to determine the
compattibility of steel filler rods and the parent
metal in the welding of steels .

Determination of ester value and calculation of
ester content of essential oils

Graphical symbols for use on detailed maps,
plans and geological cross sections. Part |:
General rules of representation

Graphical symbols for use on detailed maps,
plans and geological cross sections. Part [1:
Representation of sedimentary rocks

Cereals and cereal products. Determiniation of
moisture content (Basic reference method)

Cereals and cereal products. Determination of
moisture content (Routine method)

Chemical analysis of zinc. Polarographic deter-
mination of lead and cadmium

Chemical analysis of zinc. Photometric determi-
nation of iron
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Ref.
R715 -1968

R716 -1968

R717 -1968
R7I8 -1968

R719 -1968

R720 -1Y68

R721 -1968
R722 -1968
R723 -1968
R724 -1968

R725 -1968
R726 -1968

R727 -1Y68
R728 -1968
R729 -1968
R730 -1968

R731 -1968
R732 -1968

R733 -1968

R734 -1968

R735 -1968
R736 -1968
R737 -1968

R738 -1968
R73Y -1968

R740 -1968

R741 -1968
R742 -1968
R743 -1968

R744 -1968

ERIC
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TABLE 13.

litle

Chemical amalysis of zine. Polarographic deter-
mination ol lead

Verification of Rockwell B and C seale hardness
testing machines

Rating of sound insulation for dwellings

Mcthods for thermal shock tests pn laboratory
glassware

Determination of the hydrolytic resistance of
glass grains at 98 °C

Determination of the hydrolytic resistance of
glass grains at 12] °C

Rock drilling. Integral stems

Roek drilling. Holtow hexagonal drill steels in
har form

Rock drilling. Forged coltared shanks and chuck
bushings for hollow hexagonal drill steels

150 general purpose metrie serew threads. Basic
dimensions

1SO inch screw threads. Basic dimensions

Calibration of standardized blocks to be used for
Brinell hardness testing machines

Socket fittings for pipes under pressure. Un-
plasticized polyvinyl chloride (PVC) fitings
with plain sockets. Metrie series

Size analysis of coke

Oleaginous sceds. Determination ol acidity of
vils

Three-point linkage of agriculturat wheeled trie-
tors for attachment of mounted implements

Formic acid for industrial use. Methods of test

Dimensions for 127, 120 and 620 roll film. back-
ing paper and film spools

Hexagon bolts and nuts. Metrie series. Toler-
ances on widths across flats. Widths across
corners

Oilseed residues. Determination of vil content

Qilseed residues. Determination of ash insoluble
in hydrochloric acid

Oilseed residues. Determination of diethyl cther
extrict

Coniferous  sawn timber.  Sizes— Methods of
measurement

Coniferous sawn timber. Sizes—Tolerances and
shrinkage

Sodium carbonate for industrial use. Preparation
and storage of test sumples

Sodium carbonate for industrial use. Determi-
nation of total soluble alkalinity. Volumetrie
method

Sodium carbonite for industrial use. Determi-
nation of sodium hydrogen carbonate. Volu-
metric method

Sodium carbonate for industrial use.  Deter-
mination of chloride content, Volhard volu-
metric method

Sodium  carbonate for industrial use. Deter-
mination  of sulphiate content. Barium sul-
phate gravimetric method

Sodium  carbonate for industrial use. Deter-
mination  of jron  content. 2.2-bipyridyl

photometric method

Numerical List--1SO

Recommendations — Continued

Ref.
R748 1968

R746 -1968
R747 -196X

R748 1968

R749 -1968
R750 -1968
R751 - 1968
R752 -1968
R75} -1968
R754 -1968
R755 1968

R756 -1968
R757 -196R
R758 -1968
R759 -1v6R
R760 - 1968

R761 -1968
R762 -196%
R763 1968

R764 -1908
R765 -1968

R766 -1968

R767 -19068

R768 -1968

R76Y -1968

R770 -196R
R771 <1968

R772 1968

R77} -1969

R774 -1969

R775 -1969
R776 -1968
R777 <1968
R778 -1968
R779 ~1968

litle

Sadinm carbonate  tor industrial use. Deter-
mination of' loss of mass and of noms okatile
matter i 250°C

Sadiom carbomate for industrial ise. Deter-
mination of matier insoluble in water at SO ¢

Sodium carbonate for industrial use. Expression
ol test results

Lignid flow measurement in open channels Iy
velucity area metbods

Oilseed residues, Determimtion of 1otal ash

Fruit and vegetable products. Determination of
titratable acidity

Froit and vegerable products, Determination of
water-insoluble solids

Zine ingots

Methods of test tor acetic acid

Methods of test Tor acetic anhydride

Methods of test for n-butanol

Methads of test tor isoprapyl alcobol

Methods of test tor acetone

Method for the detesmination of  demsity of
liquidds an 20°C

Methad Tor the determination of residue on
evaporation on i water bath

Determination: of wiater by the Kl Fischer
method

Mcthod Tor the determination of bromine index

Fruit and vegetable products. Determination of

neral impurities

Fruit and vegetable products. Determination of
ash insoluble in hydrochloric acidl

“Antimagnetic™ witches for general purpose use

Pesticides considered not to require common
mames. First list

Fibre building boards. Determination of dimen-
sions ol test picces

Fibre building boards. Determination of moisture
content

Fibre building boitrds. Determination of bending
strength

Fibre building boards. Determination of water
absorption and of swelling in thickness after
immetsion in witer

Qil of cucalyptus globulus

Oilseed residues. PDetermination of moisture and
volatile matter

Vaocabulary of terms and symbols used in con-
nection with the measurement of liquid flow
with a free suiface

Rectungular or square parallel Keys and their
corresponding keywavs (Dimensions in milli-
metres)

Taper keys with or without gib head and their
corresponding kevways (Dimensions in milli-
metres)

Cylindrical and 1710 conical shaft ends

Pulps. Determination of acid insoluble ash

Pulps. Determination of calcium content

Pulps. Determination of copper

Pulps. Determination of iron



Ret.
R780 ~1968

R781 -1968

R782 1908

R783 -1968
R784 -1968
R785 1968
R7%6 -1968
R787 -1968
R788 -1968
R78Y 1968
R790 -1968
R791 -1968
R792 -1968
R793 -1968
R794 ~1968
R795 1968
R796 -1968
R797 -1968
R7Y8 -1968
R799 -1968
RROO 1968
REOI -1968
REO2 -1968

REO3 -1968

TABLE 13,

litle

Pictorial markings for handling of goods (general
symbols)

Measurement of Muid flow by means of Venturi
tubes

Microcopy. Mceisurement of the screen him-
inance of microfilm readers

Mechanical testing of steel at elevited tempera-
tures. Determination of lower vield stress and
proof stress and proving test

Conventional signs 1o be used in schemes for the
installations of sanitary systems in ships

Common names for pesticides. Eightllist

Units and symbols for refrigeration

General methods of test Tor pigments

Ultramarine pigments

Test code for agriculiural trictors

Marking of freight containers. Series | and 2

Chemical analysis of magnesivm and its alloys.
Gravimetric  determination of aluminium in
magne sitnm alloys Gluminium content between
1.5 and 12.0%)

Chemical analysis of magnesium and its alloys,
Photometric  determination of iron (Ortho-
phenanthroline: method  applicable  to iron
content between 0,002 and 0.0557)

Chemical analysis of aluminium and its alloys.
Photometric  determination of iron  (Ortho-
phenanthroline method  applicable 1o iron
content hetween 0,08 and 2.505)

Chemical analysis of magnesium and its atloys.
Photometric determination of copper (Oxalyl-
dibydrazide method applicable 10 copper
content between 0.002 and 0.4%)

Chemical analysis of aluminium and its alloys.
Photometric determination of copper (Oxalyl-
dihydrazide method applicable 10 copper con-
tent between 0.002 and 0.8%)

Chemical analysis of aluminium and its alloys.
Electrolytie determination of copper in alu-
minium alloys (Copper content greater than or
cqual 10 0.50%)

Chemical analysis of aluminium and its alloys.
Gravimetrie determination of silicon (Silicon
content greater than or equal 1o 0.30%)

Chemical analysis of aluminium and its alloys.
Gravimetrie determinition of zinc in alumin-
ium alloys (Zinc_content between 0.50 and
6.5%)

Pilot kadders .

Plastics.  Basis for specification for phenolic
moulding manterials

Pulps. Determination of saleable mass, in lots. of
pulp baled in sheet form

Aluminium oxide primarily used for the produc-
tion of aluminium. Preparation and storage of
test samples

Aluminium oxide primarily used for the produc-
tion of aluminium. Determination of loss of
mass at 300 °C (conventional moisture)

1SO RECOMMENDATIONS

Numerical List —1SO Recommendations — Continued

Ref.
R84 -1968

RBOS 1968
R&06 1968
RRO7 -1968
RO -1968
R8OV -1968
REIO -1968
REII -1968
R812 1968
RE8I13 1968
RE8t4 1968
REIS -1968
REI6 -1968
RRI7 -1968
RRI® -1968
REIY -1968
RE820 -1968
RE821 -1968
RE22 - 1968
R823 -1968
R824 -1968
RE2S -1968
RR26 - 1968

R827 -1968

R828 - 1968

litle

Aluminium oxide primarily used for the produe-
tion of aluminium. Preparation of sample solu-
tion for analysis

Alminium oxide primarily used for the produe-
tion of aluminium. Determination of iron con-
tent— 1. 10-phenanthroline photometric method

Alminivum oxide primarily used for the produe-
tion of stluminium. Determinition of loss of
mass at 1000 “Cand 1200 °C

Chemical unalysis of magnesium and magnesivm
alloys.  Polarographic determination of zine
tZinc content between 0.1 and 467)

Chemieal analysis of aluminium and aluminiom
alloys.  Photometrie  determination of silicon
tSiticon content between 0.02 sind 0.49)

Chemical analysis of magnesium and magaesinm
alloys. Photometric determination of manga-
nese. Periodate method (Manganese content
between 0.0 and O.8%)

Chemical analysis of magnesinm and magnesium
alloys. Photonwtric determination of manga-
nese. Periodite method (Manganese content
less than 0.01%) .

Method of test for resistance of fabrics 1o pene-
tration by water (Hydrostatic head t1est)

Method of test for temperatore limit of brittle-
ness for valcanized rubbers

Preparation of test picee and method of test of
the aidhesion of vulcanized rubber 10 metal
where the rubber is assembled 10 one metal
plate

Preparation of test picee and method of test of
the adhesion of vuleanized rubber 10 metal
where the rubber is assembled 10 two metal
plates

Mcthod of test for the compression set under
constant deflection at normal and high tem-
peratures of vuleanized rubbers

Determination of tear streagth of small test
picces of vuleanized rubbers (Delft 1est picee)

Number designition of organic refrigerants

Fibre building boards. Definition. Classification

Fibre building buards. Determination of density
article boards. Definition. Classification

Particle boards. Determination of dimensions of
lest picces

Particle boards. Determination of deasity

farticle  boards. Determination  of  moisture
content

Houschold refrigerstors.  Part | — Performance
requirements X

Houschold refrigerators. Part 11— Special low-
temperature compartments for the storage of
frozen foodswiffs

Mechanical property limits for rolled products of
altminium and aluminium alloys

Mechanical property limits for extruded products
of alumininmand aluminium alloys

Mechanical property limits for rivet stock of
aluminium and aluminium alloys
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Ref.
R829 -1968

R830 -19638
R831 -1968
RE&32 -1968

R833 -1968
R834 -1968

REB35 -1968
RE&36 -1968

R837 -1968
RE&38 -1968
R83Y -1968
R840 -1968
R841 -1968
R842 -1968
R843 -1968
R&44 -1968

RB45 -1968

R846 -1968

R847 -1968
RB48 -1968
R349 -1968

R850 -1968
REBS51 -1968

R852 -1968

REB53 -1968

R854 -1968

R855 -1968
R856 -1968

R857 -1968
R858 -1968

R859 -1968
R860 -1968
R861 -1968
R862 -1968
R862/Add. 1

-1969

ENGINEERING STANDARDS

TABLE 13. Numerical List—I1SO Recommendations — Continued

Title

Mechanical property limits for aluminium alloy
forgings

Terminology relating to freight containers

Rules for construction of stationary boilers

Abbreviations of typical words in bibliographical
references

Abbreviations of generic names in titles of
periodicals

Fire resistance tests of structures

Graduated pipettes (excluding blowout pipettes)

Vocabulary for the refractories industry

Aircraft seat rails and pins

Paper. Holes for general filing purposes

Milling machine arbors with 7/24 tapers and
milling michine accessories

Code for numerical control of muchines (com-
patible with the 1SO 7 bit charicter set)

Axis and motion nomenclature for numerically
controlled machines

Sampling raw materials for paints and varnishes

International system for the transliteration of
Grecek characters into Latin characters

Plastics—Compression test of rigid cellular
plastics

Plastics — Determinition of appirent density of
cellular plastics

Plastics — Recommended prictice for the evalu-
ation of the resistance of plastics to fungi by
visuitl examination

Phosphoric icid for industrial use — Determina-
tion of sulphite content — Volumetric method

Phosphoric acid for industrial use— Determina-
tion of calcivm content— Volumetric method

Phosphoric ucid for industrial use— Determina-
tion of iron content—2.2"-bipyridyl spectro-
photometric method

Sodium tripolyphosphate for industrial use—
Determination of matter insoluble in water

Sodium tripolyphosphate for industrial usc—
Measurement of pH potentiometric method

Sodium tripolyphosphate  and sodium pyro-
phosphiate for industrial use— Determination
of iron content—2.2"-bipyridyl spectrophoto-
metric method

Sodium tripolyphosphite and sodium pyro-
phosphite for industrial use— Determination
of loss onignition

Requirements for 28-volt d.c. flut strip fuses for
aircraft

Oil of lemon, obtuined by expression. Faly

Oil of peppermint. United Kingdom. U.S.A..
France and ltaly

Definitions of welding processes

Netting yurns for fishing nets. Designation in the
Tex system

Testing and rating room air conditioners

Internationul unificition of concepts ind terms

Hexagon socket heud cap screws. Metric series

Surfuce active agents. Glossary

ISO/R  862—Addendum | -=Surfice
agents — Vocabulary

active

R fe

Ref.

R863 -1968
R864 -1968
RB6S -1968
R866 -1968
R867 -1968
Erratum F
R868 -1968

R86Y -1968
R870 -1968
RB71 -1968
R872 -1968
R873 -1968
R874 -1968
R875 -1968

R876 -1968

R877 -1968

RRB78 -1968

R879 -1968

R830 -1968
RE8I -1968
R882 -1968
RE&83 -196Y

R834 -1968

R885 -1968

RB86 ~1968

R887 -1968
R888 -1968
R889 -1968

R890 -1968

Title

Pozzolanicity test for pozzolanic cements

Solid wires for gas-shiclded metal-are welding
of mild steel. Dimensions of wires, spools.
rims and coils

Dimensions and pitching of slots on platens for
projection welding machines

Centre drills for centre holes without protecting
chamfers — Type A

Spindle noses and face plates. Bayonet type.
Sizes for interchangeability. Metric series

Plastics. Determination of indentation hardness
of plastics by means of a durometer (Shore
hardness)

Plastics. Preparation of specimens for optical
tests on plastics materials. Moulding method

Plastics. Preparation of specimens for optical
tests on plastics materials. Casting method

Plastics. Determination of the temperature of
evolution of fliummuble gases from plastics

Plastics. Determination of ash of unplasticized
cellulose acetate

Peaches. Guide to cold storage

Fresh fruits and vegetables. Sampling

Determination of solubility of essential oils in
cthanol

Special method of mechanical testing to deter-
minc the coding for deep penctration clec-
trodes

Plastics. Determination of resistance of plastics
to colour change upon exposure to daylight

Plastics. Determination of resistince of plastics
10 colour change upon exposure to light of the
enclosed cirbon arc

Plastics. Determination of resistunce of plastics
10 colour change upon exposure to light of a
xenon lamp '

Asbestos-cement pipes. joints and fittings for
sewerage and drainage

Asbestos-ce ment siding shingles

Specification for cardamoms

Throwaway carbide indexuble inserts. Dimen-
sions .

Pictorial marking of trunsit packiges containing
photographic materials sensitive to radiant
cnergy

Bolts and screws. Radii under the head for gen-
eril purpose bolts and screws. Metric series

Chemical unalysis of aluminium and aluminium
alloys. Photometric determination of mangs-
nese (Manginese contents between 0.005 and
1.5%)

Washers for hexigon bolts and nuts. Metric
serics

Nominal lengths for bolts, screws and studs.
Thread lengths for general purpose bolts

Test code for statiomiry steam generators of the
power stition type

Location and width of the recording heud for
centre sound records on 16 mm perforited
magnetic film -




Ref.
R891 -1968
R892 -1968
R8Y3 -1968
R894 -1968
REYS -1968
R896 -1968
R897 -1968
! R898/I
-1968
. R&98/11
j -196Y
RRYS/IIY
-196Y

R8YY -1968
RY0O -1968

RYOI -1968
RY0O2 -1968
RYO3 ~1968
R904 -1968
RY0S -1968

RY06 -1968

RY07 -1968

RY08 -1968
RY0Y -1968

RY10 -1968

RI11 -1968
R912 -1968
R913 -1968
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1SO RECOMMENDATIONS

TABLE 13. Numerical List—1SO Recommendutions—Cﬂntinued

Tule

Location and width of the recording head for
edge sound records on 16 mm perforated
magaetic film .

Dimensions of projection reels for 8 mm motion-
picture film

Surface active agents. ‘Technical sodium alkyl-
sulphonates. Methods of analysis

Surface active agents. ‘Technical sodium pri-
mary alkylsulphates. Mcethods of analysis

Surfuce active agents. Technical sodium sec-
ondiry alkylsulphates. Mcthods of analysis

Surface active agents. Scientific classification

Identification of the emulsion side of edge-
marked roll film for still picture cameras

Mechanical properties of fasteners. Part |. Bolts,
screws and studs

Mechanical properties of fasteners. Part 1. Nuts
with specified proof load values

Mechanical properties of fasteners. Part 111,
Marking of bolts, screws, studs and nuts

Determination of tensile creep of plastics

Aluminium oxide primarily used for the produc-
tion of aluminium. Determination of titanium
content. Tiron photometric method

Aluminium oxide primarily used for the produc-
tion of aluminium. Determination of absolute
density. Pyknometer method

Aluminium oxide primarily used for the produc-
tion of aluminium. Measurement of the angle
of repose

Aluminium oxide primarily used for the produc-
tion of aluminium. Measurement of untamped
density

Hydrochlorie aeid for industrial use. Determina-
tion of total acidity. Volumetric method

Hydrochloric aeid for industrial use. Evaluation
of hydrochloric acid concentration by measure-
ment of density

Hydrochloric acid for industrial use. Determi-
nation of sulphate content. Barium sulphate
gravimetric method

Hydrochloric acid for industrial use. Determina-
tion of sulphated ash. Gravimetric meithod

Hydrochloric acid for industrial use. Determi-
nation of oxidizing or reducing substances.
Volumetric method

Hydrochloric acid for industrial use. Determina-
tion of iron content. 2.2'-bipyridyl spectro-
photometric method

Sulphuric acid and oleum for industrial use. De-
termination of total acidity and calculition of
free SO content of oleum. Volumetric method

Sulphuric acid for industrial use. Evaluation of
sulphuric acid concentration by meusure-
ment of density

Sulphuric acid and oleum for industrial use. De-
termination of sulphur dioxide content. Barium
sulphate gravimetric method

Sulphuric acid and oleum for industrial use. De-
termination of residue on ignition. Gravimetric
method

c

)

o

L 3

Rel.

Title

RYI4 -1968 Sulphuric acid and oleum for industrial use.

RYIS -1968

RY16 -1968
R917 -1968
RYI8 1969

RYIY ~1969

RY20 -1969

R920/ A1
~1969

R921 -196Y
R922 -196Y

RY2} -1969
RY24 -196Y
RY25 -196Y
RY26 -196Y
RY27 -1969
RY28 -1969Y
RY2Y9 -1969
RY30 -1969
R931 -1969
R932 -1969
R933 -1969
RY34 -196Y
RY3S -1969
RY36 -1969
RY937 -1969
RY38 -1969
RY39 -1969
RY40 -1969
R941 -1969
R942 -1969
R943 -1969
R944 -1969
R945 -1969
R946 -196Y

Determination  of  total
Volumetric method

Sulphuric acid and oleum for industrial use.
Determination of iron content. 2.2°-bipyridyl
spectrophotometric method

Testing of refrigerating systems

Testing of refrigerant compressors

‘Test method for distillation (distillation yield and
distillation range)

Guide for the prepiration of classified vocab-
ularies (BExample of method)

Method of test for wool fibre length barbe and
hauter using i comb sorter

Amendment 1o ISO/R 920-1969

nitrogen  content.

Nuclear energy glossary. First series of terms

Plastics.. Detemination of soluble matter of
¢rystalline polypropylene by boiling n-heptiane

Expression and presentation of results of coal
cleaning tests

Principles and conventions for flowsheets for
coal preparation plant

Determination of carbon dioxide in coal by the
pravimetric method

Determination of nitrogen. total sulphur, chio-
rine and phosphorus in coke

Spices and condiments. Determiniation of ex-
trincous natter

Spices and condiments. Determination of total
ash

Spices and condiments. Determination of water-
insoluble ash .

Spices and condiments. Determination of acid-
insoluble ash

Green bananas. Guide 1o storage and transport

Animal  fats.  Determinition  of  insoluble
impurities
Animal fits. Determination of moisture and

volatile matter

Animal fats. Determination of water (entriin-
ment distillation method)

Animal fits. Determination of solidification
point of fitty acids (titre)

Meat and meat products. Determination of ash

Meat and meat products. Determination of nitro-
gen content

Hand-operated stillage trucks. Principal dimen-
sions ’

Spices and condiments. Determination  of
moisture content (entrainment method)

Spices and condiments. Determinition  of
alcohol-soluble extract

Spices and condiments. Determination of cold

water solubie extrict

White heirt malleable castiron

Black heart malleable cast iron

Pearlitic malleable cast iron

Designation of the microstructure of graphite
in cast iron

Beam unnotched impact test for grey cast iron
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Ret.
RY47 -1969

RY948 -196Y
R949 -1969
RYS0O -1969
RYS1 -1969
RY52 -1909
R95} -1969

R954 -1969

RYSS -1969
R956 -1969
RYS7 -1969
RYSR -1969
RY5Y9 -1969
RY60 -1969

R961 -196Y

R962 -1969

RY63 -1969

R964 -1969

RY6S/1
—1969

RY6S/1I
-196Y

R965/111
-1969

RY66 -196Y
RY67 -1969
RY68 -196Y
R969 -1969
RY70 -1969
R971 -1969
RY72 -1969

RY73 -1969
R974 -196Y
RY75 -1969

R976 -1969
RY77 -1969

ENGINEERING STANDARDS

TABLE 13.

litle

Recommended practice for radiographic inspec.
tion of fusion welded butt joints in steel pipes
up to SO mm (2 in) wall thickness

Spices and condiments. Sampling

Cauliflowers. Guide to cold storage

Cereals. Sampling (as grain)

Pulses. Sampling

Tensile testing of light metal and light metal
alloy tubes

Drift expanding test on light metal and light
metal alloy tubes

Simple bend test for light metal and light metal
alloy sheet and strip of thickaess between 0.2
mm (0008 in) and 7 mm (0.25 in)

Flattening test on aluminum and aluminum
alloy tubes

Tensile test for light metal and light metal alloy
wires

Simple torsion test for aluminum and aluminum
awlloy wire

Wrapping test for aluminum and sluminum alloy
wire

Spices and condiments. Black pepper and white
pepper. whole and ground. Specification

Plastics. Determination of the water content in
polyamides

Implementation of the 6 and 7-bit coded char-
acter sets on 7 trck 12.7 mm (1/2 in) magnctic
tape

Implementation of the 7-bit coded character set
on 9 track 12.7 mm (112 in) magaetic tape

Guide for the definition of 4-bit character sets
derived from the 1SO 7-bit coded character
set for information processing interchange

Shipbuilding details. Mating  dimensions  for
pipeline itanges for ships

ISO general purpose metric serew  threads.
Tolerances. Part 1. Principles and basic data

ISO geacral purpose metric  serew threads.
Tolerances. Part 2. Limits of sizes for com-
mercial bolt and nut threads. Medium quality

ISO general purpose metric serew  threads.
Tolerances. Part 3. Deviations for construe-
tional threads

Sceds. Samplingaind methods of test

Common names for pesticides. Ninth list

Common names for pesticides. “Fenth list

Common names for pesticides. Eleventh list

Common names for pesticides. Twelfth list

Common aames for pesticides. Thirteenth list

Spices and condiments. Chillies, whole and
ground. Specification

Spices and condiments. Pimento (Allspice)

* whole and ground. Specification

Plsties. Method of determining the brittleness
temperature by impact

Determination of the yield of benzenesoluble
extract in brown coals and lignites

Method for the determination of pH of kiex

Sudium  hydroxide for industrial use. Prepara-
tion and storage of test sample

Rel.
RY78 -1969

RY79 - 1969

RUKO -1969

RYRI -1969

RYR2 -1969

RYR3 -1969

R984 -1969

RYRS -1969

RYR6 -1969

RYR7 -1969

RYRR - 1969

RY8Y -1969

RY90 -1969

RY91 -1969

RY92 -1969

R993 -1969

RYY4 1969

R99S -196Y

R996 -1969

RY97 -196Y

R998 -1969

R999 -196Y

Numerical List —ISO Recommendations— Continved

litle

Sodium hydroxide for industrial mse, Prepara-
tion of sample solution

Sodium hydroxide for industrial use. Determi-
nation of alkalinity. Volumetric method

Sodium hydroxide for industrial uwe. Determi-
nation of the carbon dioxide content. ex-
pressed as sodium  carbonate. Gas - volu-
metric method

Sodium hydroaide for industrial use. Determi-
nation of chloride content. Volhind volumetric
method

Sodium hydroside for industrind use. Determi-
nation of sulphate content. Barium sulphate
gravimetric method

Sodium hydroxide for industrial use. Determi-
aation of iron content. 2,2 -bipyridyl spectro-
photometric method

Sodium hydroxide for industrial use. Determi-
nation ol silica content. Gravimetric method
by insolubilization

Sodium hydroxide for industrial use. Determi-
nation of silica content. Giravimetric method
by precipitation of the quinolinesilicomo-
lybdic complex

Sodium hydroxide for industrial use. Determi-
aation of calcium. EDTA  complexometric
method

Sodium hydroxide for industrial use. Determi-
nation of water-insoluble matter

Potassium hydroxide for industrial use. Prepara-
tion and storage of test sample

Potassium hydroxide for industrial use. Prepara-
tion of sample solution

Potassium hydroxide for industrial use. Determi-
nation of alkalinity. Volumetric method

Potassium hydroxide for industrial use. Determi-
nation of the carbon dioxide content, ex-
pressed s potassitm carbonate. Gas— volu-
metric method

Potassium hydroxide for industrial use. Determi-
nation of chloride content. Volhard volu-
metric method

Potassium hydroxide for industrial use. Determi-
natio- of sulphate content. Barium sulphate
gravimetric method

Potassium hydroxide for industrial use. Determi-
nittion of iron content. 2.2 -hipyridyl spectro-
photometric method

Potassium hydroxide for industrial use. Determi-
nation of silica content. Gravimetric method
by insolubilization

Potassium hydroxide for industrial use. Determi-
nation of silica content. Gravimetric method
by precipitation of the quinolinesilicomo--
lybdic complex

Potassium hydroxide for industriznl use. Determi-
aation of caleium. EDTA compiexometric
method

Potassium hydroxide for industrial use. Determi-
nation of water-insoluble matter

Index of o publication
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Rel.
RI1ODD-1969
R1OO1-1969

R 10021
-1969

R1003-196Y
R1004-196Y
R100S
-1969
R1005/11
-1969
R1005/111
-1969
RIOOS/IV
-1969

RIOOS/V
-1969

RIOOS/VE
-196Y
RIO0OS/VII
-1969
R1006-196Y
RINT7-196Y
RIDR-1969
R100Y-1969
R1010-1969

RIOL1-196Y

R1012-1969
RI013-1969

R1014-1969

RI1015-1969
RIN6-1969
RIOI7-196Y
RI0I8-196Y
R1019-1969

R1020-1969

15O RECONMMENDATIONS

TABLE 13.

Litle

Rules for the use of units of the international sys-
tem of units and a selection of the decimal mul-
tiples and sub-multiples of the $1 units

Magnetic tape labelling and file structure for in-
formation interchange

Rolling bearings. Aidrame bearings. Part 12 In-
troduction, General. Boundary  dimensions,
Toleranees, Permissible load

Spices and condiments. Ginger. whole. in picces
and ground. Specification

Print specifications for magnetic ink character
recognition

Railway rolling stock material— Part 1 =Tyres
for trailer stock

Railway rolling stock material = Part 2 = Rough
tyres  lor triler  stock:  Dimensions  and
toleriances .

Railway rolling stock material - Part 3 - Axles
for trailer stock

Railway rolling stock material — Part 4 ~Rolled
or forged wheel centres for tyred wheels for
trailer stock

Railway rolling stock material — Part 5 —Cast
wheel centres in non-alloy steel for tyred
wheels for trailer stock ™ \

Railway rolling stock material. Part 6. Solid
wheels for trailer stock

Railway rolling stock material. Part 7. Wheel
sets for trajler stock

Moduliar co-ordination. Basic module

Dimensions for 35 mm film magazines for still
picture use and test for film pullout foree

Photographic black-und-white papers for gen-
eral use. Preferred sizes of sheet material

Photographic  black-and-white paper for roll
paper printers. Preferred sizes of rolls

Photographic colour paper for general use.
Preferred sizes of sheet material

Photogriphic colour paper for roll paper printers.

Preferred sizes of rolls

Photographic colour film for general use. Pre-
ferred sizes of sheet material

Determination of the bulk density of coke in a
large container

Determination of the true relative density, the
apparent relative density and the porosity of
coke

Determination of moisture in brown coals and
lignites by the direct volumetric method

Determination of ash of birown coals and lignites

Benzene extriact from brown coals and lignites —
Determination of avetone-soluble  material
(“Resinous substances™)

Determination of the moisture-holding capaity
of hitrd couls

Cinematography. Dimensions of daylight load-
ing spools for 16 mm motion-picture film

Cinematography. Dimensions of daylight load-
ing spools for double-8 mm motion-picture
film

Rel.
RI021-1969
R1022-1969

RI023-1969
R1024-1969

R1025-1969
R1026-1969
RI027-1969

RIOD2R-196Y
R1029-1969
R1030-1969
R1031-196Y

R1032-1969
R1033-1969

R1034-196Y
RIS

~1969
trrtom
R103S/M

=-1969
R1035/111

-1969
Erralum

R1036-1969

R1037-196Y
RIOIR-1969

R1039-1969
RI1040/1
-1969
RI41-1969
R1042-1969
RIO43-196Y
R1044~196Y
R1045-1969
R1046-196Y
RIO47-196Y
RIO48-1969
R1049-196Y
R1050-196Y
RIOS1-196Y

R1052-196Y
R1053-1969

o4
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litle

Airerafy engine macelle tive-estinguisher doors

Gaseous  oxyeen replenishment couplings for
aireratl

High pressure air charging valves for aircratt

Rockwell supericial hardagss test (N and T
sciles) for steel

Sectional beams for wiarp Knitting machines.
Terminology and dimensions

Fruit and vegetable produets. Determination of
total solids

Radiographic image  ¢uality indicators.  Prin-
ciples and identification

Flowehart symbols for informition processing

Coniferous sawn timber defects: Classification

Coniferous sawn timber defects: Measurement

Coniferous  sawn timber  defects: Terms and
definmtions

Coniferons  sawn  timber  sizes: Terms  and
definitions

Dimensions  for  general  purpose
three-pole circuit-breakers for airerall

Aircraft connections for ground air-conditioning

Dimensions of hot-rolled steel bars. Part L
Round birs. Metric series
Leratum of firs printing March 1909

Dimensions of hot-rolled steel bars. Pagt 2.
Square bars. Metric series

Dimensions of hot-rofled steel bars. Part 3.
Flat bars. Metric series
Lrratum of fiest printing March 1969

Dyeing and finishing niachines. Definition of
left and right sides

Beams for dyeing fibres and yarn

Rolling  bearings.  Cylindrical roller  bearings.
Radial internal clearance

Dimensions of cores for motion-picture and
magnetic films

Modular  co-ordination.
modules. Ist part

Determination of freezing point of esseatial oils

One-mark volumetric flasks

Abbre viations (symbals) for plastics

Industrial trucks. Voltages of traction batteries
for clectric trucks

Dimensions of striight resistance spot welding
clectrades (for loads greater than 1500 ket

Architectural and building drawings. Definitions
and nomenclature

Architecturnl and building drawings. Presenta-
tion of drawings. Scales

tdentification of exposed colour roll film

Continuous mechanical handling equipment for
loose bulk materials. Vibrating conveyors and
feeders with rectangular or trapezoidal trough

Continuous mechanical  handling  equipment
for loose bulk materials. Screw conveyors

Rivet shank diameters (Diameter range | to
316 mm)

Steels for general engineering purpases

Chemical analysis of zinc. Photometric deter-
mination of copper

push-pull

Horizontal  multy-
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Ref.
R1054-1969

R1055-1969

R1056-1969
RINS7-1969
RI058-1969
R1059-196Y
R1060-1969

RI1061-1969

R1062-196Y
R1063~196Y

R1064-1969

R1065-1969

R1066~196Y
R1067-1969

R1068-1969
R1069-196Y
R1070-1969
R1071-1969
R1072-1969
R1073-1969
R1074-1969

R1075-1969

R1076-1969
R1077-1969
R1078-1969

R1079-1969

R1080-1969

ENGINEERING STANDARDS -

TABLE 13. Numerical List—1SO Recommendations — Continued

litle

Chemical analysis of zine. Polarographic deter-
mination of cadmium in zine

Chemical analysis of zinc and zine alloys.
Photometric determination of iron

Punched tape bloek formats for the numerical
control of machines. Coding of preparatory
functions G and miscellaneous functions M

Interchangeable punched tupe variable block
format positioning und straight-cut numeri-
cully controlled machines

Punched tape variable block format tor posi-
tioning and straight-cut numerically controlled
machines

Punched tape fixed bluck format for positioning
and  straight-cut  numerically  controlled
machines

Plasties. Designatian of polyvinyl chloride resins

Plastics. Determination of free acidity of un-
plasticized cellulose acetate

Common names for pesticides. Fousteenth list

Surface active agents. Determination of stability
in hard water

Surfuce active agents. Determination of apparent
density of pastes onfiling

Surface active .«gents. Determination of the cloud
point temperature (cloud point) of non-jonic
surface active agents obtained from ethylene
oxide

Analysis of soaps. Determination of glycerol

Analysis f <oaps. Determination of unsaponifi-
able and unsaponified matter

Plastics. PVC resins. Determination of the com-
pacted apparent bulk density

Magnetic compasses and binnacles for sea navi-
gation. Vocabulary

Liquid fiow measurement in open channels by
slope area method

Code of symbols for covered clectrodes for
manual metal-arc welding of cast iron

Geneeal manafacturing characteristics of solid
wood parqaet strips with rectangular face

Alphanumeric character sets for optical recogni-
tion

Stability of counterbalinced lift trucks — Basic
tests

Performance requirements for heat-resisting
(190 °C) electrical cables with copper conduc-
tors foraircraft

General purpose electrical cables with alumin-
ium or aluminium alloy conductors for aircraft

Dimensions of elastomeric toroidal sealing rings

for pipe-fittings in aircrift (inch series~Class |

tolerances)

Dimensions of elastomeric toroidal scaling rings
for aircraft (inch series—Class | tolerances)
Verification of Rockwell superficial N and T

scille hardness testing machines
Cotter slots with 5% taper keys for boring ma-
chine tapers

N

'u

I ":)

Ret.
RIORI-196Y

RI0X2-1969

RI0OB3- 1969
RI1083-1969

RI08S-1969

RI0X6-196Y
RI1087-1969
RIOXE-1969
R1089-196Y

R10%0-196Y
R1091-1969

R1092-196Y

Grrtum

R1093-1969
R 1094-196Y
R1095-1969
R1096-1969
R1097-1969
R10Y8-1969

R1099-1969
R1100-1969

RI101-1969
R1102-1969

R1103-1969
R1104-1969

R1105-196Y
R1106~1969
Annex to

1SO-R Y47,
1027, 1106

R1107-1969
R1108-1969

R1109-1969
R1110-1969

RIIII-1969

litle

Terms and definitions refating o drives Using
V-belts and grooved pulteys

Shackle type connector units for high tensile
steel chain for convevors

Spheroidal graphite or nodular graphite cast iron

Industrial  tractors~ Definition  and  pominal
rating

Combinations of double ended wrench gaps

Title-leaves of a book

Vacabulury of terminology

Collection of data for determination of errors in
measurement of liquid flow by velocity area
methods

Dimensions of tubular ¢lectrode holders for spot
welding machines

Function key symbols on typewriters

Layout of printing and function Keys on type.
writers

Numeric section of ten-key keyboards for add-
ing machines and cateulating machines
Leratum of firsl printing June 1969

Keytop and printed or displayed symbols for add-
ing machines und caleulating michines

Classification of adding machines and ealcutating
machines

Shipbuilding  details~Toughened glasses  for
ships® side seuttles and fixed lights

Plywoad - Classification

Plywood— Measurement of dimensions of panels

Plywood— Veneer plywood for general use—
General requirements

Axial load fatigue testing

Liquid flow measurement in open channels -
Establishment and operation of a gauging sta-
tion and determination of the stage-discharge
relation

Tolerances of form and of position - Part I: Gen-
eralities. symbols. indications on dmwmp

Mechanical connections between prime movers
and trailers — Enterchangeability

Ball couplings for caravins and light trailers

Surface active agents—Technical sodium alkyl-
sulphonates — Method of analysis

Pesticides considered not to require common
names— Second list

Recommended practice for r.ndnogmph:c inspec-
tion of fusion welded butt joints fol steel
plates up to 50 mm (2 in) thick

Explanations on the significaince of the principal
radiographic terms used in ISO Recom-
mendations concerning welding

Netting for fishing— Basic terms and definitions

Spices and condiments — Determination of non-
volatile ether extract

Classification of dense refractory products

Pl.mlcs—Acchcr'ncd conditioning of test spec-
imens of polyamide 66. 610 and 6

Cold-reduced tinplate and cold-reduced bluck-
plate = Part | — Sheet
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R1112-1969
R1113-1969
R1114-1969
R1115-1969
R1116-1969
R1117-1969
R1118-1969
R1119-1969
R1120-1969

RI121-1969

R1122-1969
R1123-1969

R1124-1969
R1125-1969
R1126-1969
R1127-1969
R1128-1969
R1129-1969

R1130-1969

- R1131-1969

R1132-1969
R1133-1969

~ 1SO RECOMM ENDATIONS
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Title

Horology — Functional and non-functional jewels

Representation of 6 and 7 bit coded character
sets on punched taped

Cocoa beins — Cut test

Finishes with external screw thread for glass

.contuiners and gauges for the inspection of

screw closures

35 mm and 16 mm microfilms, spools und reels

Bonded abrasive products— Grinding - wheel

dimensions — Part 2 .

Chemical analysis of aluminum and aluminum
alloys— Determination of titanium (Spectro-
photometric method with chromotropic acid)

Series of conical tapers and taper angles

Strength of mechanical fastenings for conveyor
belts (Static test method)

List of characteristics which may be required
of conveyor belts according to their use

Glossary of gears—Geometrical definitions

Rolling bearings— Tapered roller bearings~—
— Inch series — Chamfer dimension limits

Sampling bulk shipments of carbon blick for the
rubber industry

Determination of ash content of carbon black
for the rubber industry

Determination of loss on heating of carbon black
for the rubber industry

Stainless stcel tubes— Dimensions, tolerances
and conventional masses per unit length

Steel tubes—Butt welding bends S D (90° and
180°) :

Boiler tubes— Dimensions. tolerances and con-
ventional masses per unit length

Methods of fiber sampling for testing

Weft pirns for box loaders for automatic looms —
Dimensions of pirn tip

Rolling bearings — Tolerances — D efinitions

Plastics— Determination of the melt flow rate
of thermoplastics

Ref.

R1134-1969
R1135-1969
R1136-1969

R1137-1969

R1138-1969
R1139-1969
R1140-1969
R1141-1969
R1142-1969

R1143-1969
R1144-1969

R1145-1969
R1146-1969
R1147-1969
R1148-1969

R1149-1969
R1150-1969

R1151-1969
R1152-1969

R1153-1969

R1154-1969

R1155-1969
R1156-1969

Title

Pears - Guide to cold storage

Transfusion equipment for medical use

Air permeability methods for measuring the
mean diameter of wool fibres

Plastics— Mcthod of test for the determination of
the behaviour of plastics in a ventilated tubular
oven

Determination of total sulphur content of carbon
black for the rubber industry

Textiles— Designation of yarns

Three-strand polyamide multifilament ropes

Three-strand polyester multifilament ropes

Sampling and conditioning of ropes for testing

Rotating bar bending fatigue testing

Textiles—Universal system for designating

- linear density (Tex system) (Replacing
1SO/R 138 and ISO/R 271)

Dimensions of refactory arch bricks

Pyrometric reference cones

Plastics— Aqueous dispersions of polymers and
copolymers — Freezethaw cycle stability test

Plastics—Polymer and copolymer witer dis-
persions— Determination of pH

Layout of multilingual classified vocabularies

Closed-end drop wires (electrical and mechan-
ical) for automatic drawing-in machines .

Symbols for flight dynamics— Part - Aircraft
motion relative to the air o

Symbols for flight dynamics— Part 11— Motions
of the aircraft and the atmosphere relative to
the earth , .

Symbols for flights dynamics—Part [1l—
Derivatives of forces, moments and their
cocfficients

Dimensions for punched paper tape for data
interchange )

Ti.c use of longitudinal parity to detect errors in
information messages

Shipbuilding details—Wrought aluminum atloys
for use in shipbuilding



17. STEEL

ISO Technical Committee on Steel. 1ISO/TC 17. has developed 70 ISO
Recommendations (counting each part as a separate document) including 17
that are dimensional standards. The dimensional standard (ISO/R388) for
thicknesses of sheet metal and diameters of wire summarized in table 6 and
discussed in 11.4.1 is applicable to all metals including steel and hence was
developed by another technical committee. Likewise. pipe dimensions
(ISO/R65) in table 8 and 11.5.2 is under the cognizance of ISO/TC 5 which
deals with pipe and fittings made from any material. ISO/R65 and other pipe
standards are discussed more fully ina subsequent section of this survey.

Most ISO Recommendations for steel are specifications for chemical
composition and/or physical propertics. or are test methods for steel. Chemi-
cal composition is generally expressed in percentages. Therefore, measure-
ment units are not involved. Test methods for chemical composition usually
employ customary metric units. Measurements units are generally involved
in the specifications and test methods for physical properties. but they are

" easily translated into other units.

The American (ASTM). British (BS). French (AFNOR).German (DIN),
Italian (UNI), Japanese (JIS). and Indian (IS) national standards cor-
responding to the 70 1ISO Recommendations for steel are listed in table 14.
Prior to 1962, the U.S. apparently expressed little interest in international
steel standards since the U.S. did not vote on 2| of the first 27 ISO Recom-
mendations listed in table 14. From 1964 through 1969. there were 43 ISO
Recommendations issued of which the U.S. approved 25, and disapproved
13. The 1ISO Recommendations approved by the U.S. generally differ from
the corresponding ASTM standards. The U.S. Committee for International
Standardization of Steel is part of ASTM Committee A-1 on Steel. In view
of the greater interest recently in international standardization. this Commit-

90 ;
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tee may take steps to bring ASTM standards in accord with 1SO Recom-
mendations approved by the U.S. .

Of the 17 dimensional standards for steel products. five are metric series.
four are inch series. seven are for railway rolling stock and one includes both
metric and inch products. The U.S. disapproved only those for railway
rolling stock. Thus. the disapprovals of dimensional standards are not based
on measurement units per se. but on more basic differences in engineering
practices. On the other hand. approval of the metric dimensional standards
does not make them part of U.S. practices. In order to do so. it is necessary
to adopt new national standards or revise existing ones and industry must
use them in their manufactures. '

TABLE 14. lnternaﬁonal Steel Standards

1SO U.S. U.K. France | Germany | laly Japan India
Rec. (ASTM) (BS) (AFNOR) (DINY (UND]| dJIS) 1))
79..ccninn A3T0,.E10 | =240 “A03-152 ] *50351 Z2243 “1500
..] A370 *891 *A03-153 | 50103 | “5550 72245 “1586
..] E92 %427 “A03-154] *50133 22244 1501
.. A370 18 A03-151 “50145 M * 1608
k A370 *131 *A3-156] *50115 *) * 1499
84............ A}70 “131 *501158 (C “1598
85, A370 *1639 A03-157 1605 (Y} “1599
86............ E$ “18 A03-160 1 *50114 | *5547 72241 *1663
87 A370 *1639 A03-158 1605 | ~5548 Z2248 “1962
88........... “1639 A03-1591 *50153 | *5549( 22550 *1403
8Y...........] A3IB A03-701 “51210 ) *1521
136.........] Al318 . A03-701 | *51212 (W] “1717
144.........] * 2803 A03-701 51211 o) 1716
145.........] A3l6 A03-701 51215 *) “175§
146......... EY2 427 A03-504 B7725 1754
147......... A370 *82 A03-501 51300 | *6326 B7721 ~ 1828
148.........] A370 “131 A03-161 *50115 | “4713 *) *1757
149.......... *3855 AQ03-652 | *50101 B7777 *1756
156......... A370 *240 *A03-502 B7724 %2281
165......... A370 A03-855 “50139 | =5467 " *2330
166......... *1775 A03-856 | *50135 | 5466 Y *2335
167.........{ A370 A03-852 | *50136 | *5469 (L) *2329
202......... A370 *1775 A03-853 ~50136 | ~5468 9 *2328
203......... *3500 50118 [ ~S111 Z2271 *3407
04......... E139 *3500 A03-352 song [*sin 72271 “3408
205.......... *3688 A03-351 50112 | *3918
206.......... E150 “3500 A03-353 *5111 Z2272 “3409
373.........